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EXPLANATION  OF  THE  PLATES. 

Platb 

I.    ScHOBPFiA  ABBOBB8CEKS.— Portion  of  plant  and  floral  anatomj. 

II.     SOHOEPFIOFfllS  ACITMIKATA.  do.  do. 

in.    Cbbtaftbsia  Euhthiaka.  do.  do. 

lY.      lODINA  SHOMBIFOLIA.  do.  do. 

To  illustrate  Mr.  J.  Miers's  paper  on  tribes  of  StjracesB. 

y    Myoschilos  OBLOvaA. — Plant  and  dissections  of  flower  and  fruit. 
YI.    Abjona  bigida.  do.  do. 

Vn.      QUIKCHAMALITJM  CHILENSE.  do.  do. 

To  illustrate  Mr.  Miers's  paper  on  the  genera  of  the  Olacaoese. 

yill.     Pachiba  aquatica. — Germination,  cotyledons,  and  young  plants, 
as  described  by  R.  Irwin  Lynch. 

IX.    Mabupa  Fbancoana. — Branch  with  inflorescence  and  diagrams  of 
flower  and  seed. 
X.    Mabupa  Pababvbis. — Kaceme,  calyx,  fruit,  and  seed. 

As  illustratire  of  a  genus  of  the  Simarubace®  by  J.  Miers. 

XI.     Stapelikjs,  >iz.    Trichocaulon  pilifertm,  T.  flavum^  Bovcerosia 
mamillaris,  B.  incamataj  and  Stapelia  Mrsuta. 
XII.    SxAPELiSiB,  Tiz.  Diplocyatha  eiliafa,  Sarcocodon  apeciomUt  and 
SuemiopM  decipient. 
Flowers  and  dissections  illustrating  Mr.  £.  Brown's  paper  on  the 
StapdiesB  of  Thunberg's  Herbarium,  and  new  genera. 


I  HsMiLEiA  VASTATBix. — CoflFee-leaves  with  disease-spots,  sporanges, 
'  \      mycelium,  and  spores,  illustrating  the  Rcy.  R.  Abbay's  paper 
^^'  I     on  the  Coffee-Leaf  Disease  of  Ceylon. 

XV.    ViTis  OONGYLODBS. — Branch-tubers  and  t/endrils,  in  illustration  of 
Mr.  B.  Irwin  Lynch's  paper  thereon. 


XVI.  New  Species  oi  Anemone ^  Leonticct  Viola,  Dracocepkalum,  and 
Betula,  in  illustration  of  Messrs.  Baker  and  Moore's  Flora  of 
Northern  China. 
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XVII. 

XVIII. 

XIX. 

XX. 

XXT. 

XXII. 

xxin. 

XXIV. 
XXV. 


BUTOICITB  UMBSLLATU8. 


Alisma  PLAKTAGO. 

Akbxone  japovioa  and  LirpnruB  ts- 

KUBTA. 

(Enotheba  BiBNiris  and  Ptbithbux 

BALBAimrATUlf. 
PtBBTHBVK  BAL8AMINATT7M. 

„  „  and  Av- 

tubmis  tinctobia. 
Anthehib     tikctobia,    Vbrbasoum 
PHLOMOIDEB,   and  Lobelia  btphi- 

LITICA. 


IlluBtnting  the  minute 
Btmctore  and  dere- 
lopment  of  the  orole 
and  embiyo-Bac  of 
Angioepenns,  aoeord- 
ing  to  the  reeearcliea 
of  Mr.  H.  MarahaU 
Ward. 


EBRATUM. 


In  Plate  XVI.,  and  deeoription  of  same,  p.  390,  for  ' 
read  "  Betula  exalatar 


'  Betula  exaltafa  *' 
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Some  Morphological  Notes  on  certaizi  Species  o{  Thunberffia. 
By  Miaous  M.  Habtoo,  M.A.,  B.Sa,  F.L.S. 
[Bead  Bteember  21, 1876*.] 
Thi  floral  development  of  this  genus  has  only  been  cursorily 
studied  by  Payer  f,  who  refers  to  that  of  the  gyniBcium  in 
Thwibergia  alata.    As  there  are  other  points  of  interest,  both  as 
regards  the  calyx  and  the  plurality  of  buds.in  a  single  axil,  while 
the  latter  phenomenon  has  alone  been  studied  in  its  later  stages 
in  the  general  papers  of  M.  G-uillard  %  and  MM.  Damaskinos  and 
Bourgeois  §,  the  following  notes  may  be  of  interest : — 

In  jT.  laurijblia  we  find  that  the  adult  flowering  node  is  com- 
pressed at  right  angles  to  the  opposite  bracts,  which  finally  be- 
come reflexed.  In  each  axil  is  a  vertical  series  of  flowers,  younger 
as  they  approach  the  bract,  symmetrical  in  number  and  age  with 
their  fellows  of  the  opposite  axil.  They  have  been  described  as 
"  whorled ;"  but  this  expression  is  as  incorrect  as  that  of  '*  fasci« 
ded,"  if  the  latter  word  be  confined  to  its  strict  sense.  For  though 
torsion  of  the  pedicel  disguises  the  true  relations  of  the  adult 
flower,  even  comparatively  advanced  buds  show  that  all  the  flowers 
have  the  same  orientation ;  i,  e.  the  odd  petal  is  anterior  or  next 
the  common  bract ;  and  it  is  on  this  side  that  the  valvate  bract- 
lets  first  separate. 

*  [The  abeenoe  of  the  author  abroad  when  this  paper  was  read,  and  subee- 
qoently  its  slight  modification,  hare  led  to  its  publication  being  deferred. — Ed.] 
t  '  Organog6nie,'  587.  }  Bull  Soc.  Bot.  Fr.  iv.  937 

§  Bull.  Soc.  Bot  Fr.  r.  p.  598. 
Iilinfr.  JOUBK. — BOTAITT,   VOL.  IVII.  B 
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Tracing  out  the  development,  we  find  the  firot  sign  of  an  axillary 
bud  at  the  sixth  or  eighth  pair  ofleayes  from  the  growing-point;  next, 
on  its  hemispherical  prominence  form  two  eleyations,  a  little  above 
the  base.  This  latter  becomes  the  pedicel ;  the  basal  elevations- 
are  the  bractlets,  and  soon  become  crescentic,  enlarge,  and  cover 
in  the  apex  of  the  bud.  About  this  time,  at  th^  base  of  the  pedicel, 
the  small  elongated  area  between  it  and  the  now  broad  base  of  the 
bract  rises  up  in  the  centre  to  form  a  second  bud,  which  develops 
in  the  same  way  as  the  first.  This  process  may  be  repeated  foujr 
or  five  times.  Each  young  bud  is  at  its  origin  lodged  in  a  pit 
hollowed  out  in  the  pedicel  of  its  next  elder  sister  bud,  to  whose 
axis  its  own  is  at  first  parallel. 

I  have  observed  fundamentally  the  same  relations  and  develop- 
ment in  jP.  eoecinea ;  and,  from  dried  specimens  and  figures,  T, 
grandijlora  would  come  even  eloser  to  the  type  I  have  just  de- 
scribed. In  T,  erecta  the  mode  of  development  is  the  same  ;  but 
the  plurality  is  not  so  constant,  symmetry  in  opposite  axils  is  not 
invariable,  and  often  the  younger  sister  to  a  flower-bud  is  a  vege- 
tative shoot.  In  T.  alata  VLXidfraffrans  I  have  never  seen  more  than 
one  younger  sister  bud.  This  originates  early,  but  never  develops 
till  after  the  flowering  or  even  seeding  of  its  elder  sister-bud. 

The  anatomical  structure  confirms  fully  the  view  that  these 
buds  stand  truly  in  the  relation  indicated  by  their  development. 
Each  bud  has  its  separate  fibro-yascular  bundle,  which  runs  apart 
from  the  others  to  join  the  ''  common  bundle  "  bending  outwards 
from  the  stem  along  the  node  into  the  petiole*. 

As  regarda  the  floral  development  specially,  I  have  always  found 
the  calyx  with  five  teeth,  and  the  posterior  one  the  largest,  in  the 
youngest  buds  where  there  was  any  trace  of  this  verticel ;  and  we  ' 
may  conclude  that  the  posterior  sepal  is  the  oldest.  In  T,  lau' 
fifblia&nd  T,  cooemea  ("  oalyce  annulari  truncaio^*)  all  trace  of  teeth 
disappears  before  the  earliest  outgrowth  of  the  petaline  and  sta- 
minal  tubercles.  But  in  T,  erecta,  &c.,  the  five  teeth  may  persist 
till  afler  the  closing-in  of  the  ovary,  or  may  soon  become  incon- 
spicuous :  in  the  former  case  secondary  teeth  festoon  the  intervals 
between  the  sepals,  in  the  latter  the  ring  becomes  pluridentate ; 
but,  save  for  the  posterior  tooth,  I  have  been  unable  to  ascertain 
satisfactorily  the  genetic  relations  between  the  numerous  teeth 
of  the  adult  calyx  and  the  five  primary  sepals. 

*  I  may  here  caU  attention  to  Ruellia  Herbstii,  which  has  the  same  pluralitj 
of  huds  aa  Thunbergia  laurifolia ;  and  moreoTer,  the  braotlets  being  fertile,  each 
bud  deyelope  into  a  true  fascicle  of  three,  seren,  or  more  flowers. 
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In  all  the  speciefli  I  have  seen,  petals  and  stamens  appear  as 
nearly  as  possible  at  the  same  time,  the  former  being  much  more 
conspicuous  from  their  larger  size  and  more  oToid  form.  The 
staminode  is  always  formed  simultaneously  with  the  other  sta- 
mens, but  is  at  once  distinguishable  by  its  small  rounded  outline. 
It  very  soon  disappears,  as  Payer  observed  in  Acanthus  mollii 
{I,  e.  p.  586),  the  development  of  which  he  has  traced  very  fully. 
The  further  evolution  of  TkwU>€r^ia  has  no  exceptional  features 
to  justify  a  further  description. 


On  the  Source  of  the  Winged  Cardamom  of  Nepal.  By  Qbobos 
KiKG,  M.B.,  F.L.S.,  Superintendent  Boyal  Botanic  Gardens, 
Calcutta. 

[Bead  NoTonUr  1, 1877.] 

SoiCE  years  ago,  the  late  Mr.  Daniel  Hanbury  asked  me  to  inquire 
into  the  botanical  origin  of  the  large  brown  winged  Cardamom, 
commonly  sold  in  the  bazaars  of  Northern  India,  and  occasionally 
imported  into  England,  and  which  had  been  regarded  by  Dr. 
Pereira,  in  his  great  work  on  Materia  Medica,  as  the  produce  of 
Amamum  nuunrntHU,  Bozb. 

A  few  weeks  prior  to  Mr.  Hanbury's  lamented  death,  I  sent 
him  the  result  of  my  inquiries ;  but  it  reached  too  late  to  be  used 
by  him,  and  I  now  therefore  put  it  on  record  myself. 

Dr.  Pereira  appears  to  have  been  led  to  adopt  the  view  just 
alluded  to,  chiefly  because  the  Cardamom  imported  from  Calcutta 
and  the  fruit  of  Amomum  maximum  are  both  winged.  He  certainly 
did  not  adopt  it  from  any  previous  authority. 

A.  maximumy  although  it  was  named  by  Bozburgh,  is  not  indi- 
genous to  India,  but  to  Java.  Bozburgh  himself  mentions  this 
fact  in  his  descripAon  of  the  plant  ('  Flora  Indica,'  ed.  Carey,  i.  42). 
He  concludes  his  description  with  the  remark,  '*  the  seeds  possess 
a  warm  pungent  taste,  not  unlike  that  of  Cardamoms,  but  by  no 
means  so  grateful  ;'*  but  he  does  not  mention  the  fruit  as  being 
sold  in  Indian  bazaars  as  a  Cardamom.  Concerning  the  Indian 
species  which  he  named  Amomvm  aromaticum,  Bozburgh  states 
{I.  c.  p.  46)  that  it  is  "  a  native  of  the  valleys  on  the  eastern 
frontier  of  Bengal,"  and  that  **  the  capsules  are  carefully  gathered 
by  the  natives  and  sold  to  druggists,  who  dispose  of  them  for 
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medicmal  and  other  purposes,  where  such  spices  are  wanted,  under 
the  name  of  Morwn^  Elachi,  or  Cardamon.**  Boxburgh  therefore 
(since  he  mentions  no  other)  appears  to  hare  considered  the 
large  brown  Cardamom  of  the  Calcutta  bazaar  the  produce  of  a 
single  species,  and  that  species  A.  aromatieum.  In  the  '  Hortus 
Suburbanus  Calcuttensis '  (published  twenty-five  jears  after 
the  first  edition  of  the  '  Flora  Indica '  appeared),  Yoigt  quotes 
Boxburgh's  statement  that  the  Morvmg  JSlaehi  of  the  bazaars  is 
the  produce  of  Anuwium  aromatieum ;  but  he  also  mentions  a  second 
species  (Amomttm  iubulaium,  Boxb.)  as  the  source  of  a  bazaar 
Cardamom  called  the  Bungali  Machi,  and  he  gives  the  Khasia 
hills  as  its  home.  Boxburgh,  in  describing  A,  suhulatum,  says 
nothing  of  its  fruit  being  sold  as  a  Cardamom.  He  moreover 
states  (and  correctly)  that  it  is  a  native  of  the  Morung  Mountains 
(i.  e.  of  the  outer  ranges  of  the  Nepal  Himalaya),  and  not  of  the 
Khasia  hills  as  Yoigt  states.  Both  plants  were  in  cultivation  in 
the  Calcutta  Botanic  Garden  in  Boxburgh's  day ;  and  there  are 
still  in  the  Ghuden  library  MS.  drawings  of  both  made  under  his 
direction,  and  named  in  his  handwriting.  A.  aromatieum  seems 
to  have  ripened  its  fruit  in  the  Ghirden  in  Boxburgh's  time ;  for  he 
both  describes  it  in  the  '  Flora  Indica '  and  figures  it  in  the  MS. 
drawingjust  alluded  to.'  But  Boxburgh  appears  never  to  have 
seen  the  fruit  of  A.  subulatum ;  for  he  neither  describes  it  in  the 
'  Flora  Indica,'  nor  figures  it  in  his  drawing,  which  was  subse- 
quently published  in  his  Coromandel  Plants  (t.  277).  The  plants  of 
A.  subulatum  which  I  have  grown  have  ripened  fruit  abundantly. 
Hence  I  am  able  now  to  state  that  the  fresh  fruit  is  about  the 
size  of  a  nutmeg,  irregularly  obcordate,  flattened  antero-poste- 
riorly,  having  15  to  20  irregularly  dentate-undulate  wings,  which 
extend  from  the  apex  downwards  for  two  thirds  of  its  length ; 
apex  depressed  and  crowned  by  the  persistent  3-clefb  perianth- 
tube,  which  rather  exceeds  the  ripe  fruit  in  length :  irregularly  3- 
oelled,  many  seeded ;  seeds  surrounded  by  a  sweetish  pulp. 

Boxburgh  was  very  well  informed  on  economic  botany,  so  much 
so  that  since  he  wrote  very  little  has  been  added  to  our  knowledge 
of  the  uses  of  Indian  plants.  It  is  therefore,  I  think,  a  fair  con- 
clusion, either  that  the  fruit  of  Amomum  subulatum  was  not  sold  in 
Calcutta  as  a  Cardamom  in  Boxburgh's  time,  or  that  he  confounded 
the  fruit  of  this  species  with  that  of  A.  aromatieum^  and  regarded 
them  as  one.  The  conclusion  to  which  Mr.  Hanbury  came,  after 
going  into  the  matter  with  his  accustomed  thoroughness  ('  Phar- 
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macographia,'  1874,  p.  588),  was,  as  regards  A,  maximum,  that  in 
Java  '*  ita  fruits  are  sold  for  tHe  sake  of  their  agreeable  edible 
pulp,"  and  that  *'  we  do  not  know  whether  the  dried  bruits  or  the 
seeds  are  ever  exported ;"  and  as  regards  the  North-Indian  Carda- 
momsy  that  there  are  two  sorts,  the  Bengal  Cardamom  afforded  by 
A,  aromaticum,  and  the  Nepal  Cardamom,  the  fruit  '*  of  a  species 
of  Amomum  that  has  not  yet  been  identified  with  any  published 
description." 

Haying,  in  order  to  settle  the  source  of  the  North-India  Car- 
damoms, procured  from  the  Morung  Mountains  and  from  the 
plains  of  Eastern  Bengal  living  plants  of  the  species  of  Cardamom 
respectiyely  cultivated  in  those  districts,  and  having  grown  these 
at  the  Government  Cinchona-plantation  in  Srkkim,  I  was  able  a 
week  or  two  i^r  the  '  Pharmacographia '  appeared,  to  put  Mr. 
Hanbury  in  possession  of  complete  specimens,  and  of  a  drawing 
of  the  plant  producing  the  Nepal  Cardamom,  and  to  identify  it 
with  Eoxburgh's  A.  suhulatum,      Eegarding  the  identification, 

Mr.  Hanbury  wrote  as  follows : — 

20th  November,  1874. 

^  The  drawing  of  ^.  subuhtum,  and  also  the  specimens,  are  now 
in  my  possession,  and  are  very  acceptable.  I  took  the  drawing 
to  Kew  three  days  ago,  hoping  to  compare  it  with  one  of  Box- 
burgh's  ;  but  I  failed ;  for  the  Boxburgh  collection  contains  no  re- 
presentation of  the  plant,  and  the  Kew  Herbarium  has  no  speci- 
men. There  is,  however,  no  doubt  regarding  the  correctness  of 
your  determination." 

The  source  of  the  Nepal  Cardamom  may  thus  be  regarded  as 
definitely  settled. 

This  Cardamom  is  pretty  extensively  cultivated  by  the  inhabi- 
tants of  Eastern  Nepal,  and  also  by  a  few  of  the  Nepalese  who  pf 
late  years  have  settled  in  British  Sikkim.  It  is  essentially  a 
swamp-plant,  and  therefore  comes  in  usefully  as  a  crop  for  irre- 
gular patches  of  ground  by  the  sides  of  streams  which  are  un- 
suitable for  any  ordinary  cultivation  except  that  of  rice,  than 
which  it  is  more  profitable.  This  species  does  not  appear  to  be 
found  in  the  Khasia  hiUs;  so  that  Boxburgh  was  right  and  Yoigt 
was  wrong  as  to  its  home. 
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On  the  Alg»  found  during  the  Arctic  Expedition. 
By  Gt.  DicKiB,  M.D.,  F.L.S. 

[Bead  December  20th,  1877.] 

The  following  report  on  Algae  procured  during  the  Arctic  Expedi- 
tion, under  the  command  of  Captain  Sir  G^eorge  Nares,  is  founded  on 
collections  made  by  Captain  Feilden,  Dr.  Moss,  and  Mr.  Hart,  who 
were  equally  assiduous  in  collecting  and  observing.  Most  of  the 
materials  submitted  to  me  were  procured  beyond  lat.  78°  N. ;  and 
the  notes  embrace  those  only  observed  from  that  to  the  extreme 
point  reached  by  the  Expedition.  As  to  the  DiafcomacesB,  the  loca- 
lities where  gathered  are  first  given  in  numbered  series,  after  which 
comes  a  list  of  all  the  genera  and  species,  with  numbers  corre- 
sponding to  the  localities  attached.  This  saves  needless  repetition, 
is  avaQable  for  data  conoeming  distribution,  and  at  a  glance  shows 
paucily  or  frequency  of  genera  and  species. 

The  concluding  summary  shows  the  number  of  species  found 
as  contrasted  with  those  observed  at  Spitzbergen. 

SPOEOCHITAOEiE. 
DSSMABESTIA  AGT7LEATA,  iMfnOUr, 

Bessels  Bay,  81°  7'  N.,  from  7  fathoms,  and  Discovery  Bay, 
81°  41'  N.,  from  10  to  20  fathoms ;  all  very  dwarf. 

Laminabiace^. 

Laminabia  lokoiobubib,  De  la  Py?.,  and  L.  capebata, 
De  la  Pyl 

Both  from  Bessels  Bay,  the  first  rather  fragmentaiy. 

Dr.  Moss  and  Captain  Feilden  sent  fragments  of  stems  from 
the  mud  of  a  raised  beach  on  "Shell-Flat,**  200  feet  above  the 
present  level  of  the  sea,  at  Floeberg  Beach,  N.  lat.  82°  27', 
61°  22'  W. ;  these  seem  to  belong  to  one  or  both  of  the  species 
of  Laminaria  above  mentioned.  Captain  Feilden  remarks 
that  they  retained  the  peculiar  marine  smeU  as  strongly  as  re- 
cent specimens.  The  beds  from  which  the  stems  were  taken 
are  exposed,  by  the  action  of  a  stream,  to  a  depth  of  not  less  than 
80  feet  in  thickness.  Along  with  them  were  found  shells  of  3fya 
trv/nc(xta^  Astarte  barealis,  Sec, 
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DiCTTOTACEjE. 
DiCTTOSIPHOIT  PiENICXTLACEUB,  Qrev. 

Eawlings  Bay,  80°  20*  N. 

The  spedmens  of  very  slender  habit  and  not  in  fruit.  It  has 
been  found  also  at  Disco  Island. 

CHOBDABlACBiB. 
ChOBBABLI  FLAeELLIFOBHI8,  A^. 

The  specimens  very  dwarf,  of  slender  habit,  and  very  fragmen- 
tary.    Discovery  Bay,  20  fathoms,  August  1876. 

EcTOOABPACEiB. 

EoToOABPUS  siLiciTLOsus,  Lyngh. 

The  specimens  make  a  near  f^proach  to  E,  viridis,  Harv.,  de- 
scribed in '  Nereis  Boreoli- Americana,'  respecting  which  the  author 
of  that  work  remarks,  *'  I  fear  this  is  too  near  E,  Btliadosus.** 

From  Bessels  Bay,  7i  fathoms,  August  24th,  1875.  The  spe- 
cimens were  richly  incrusted  with  Diatoms,  to  be  noticed  after- 
wards. 

Gh^toptebis  plumosa,  Lyngh, 

Cast  up  on  Floeberg  Beach,  82°  27'  N.,  July  1876. 

TJLTACEiB. 
UlTA  LATI&9IMA,  L. 

Fragments  from  lOi  fathoms,  80th  June,  1876,  82^27'  N. ;  also 
high-water  margin  at  Mushroom  Point,  82^  28'  N. 

Entebomobpha  clathbata,  Qrev, 

Hayes  Sound,  Buchanan  Strait,  79°  N.,  and  Port  Sheridan, 
82°  27'  N. 

Pbasiola  Saittebi,  Jf<»t^yA. 

Prevoost  Island  near  Cape  Sabine,  about  78°  40'  N.  1  had  pre- 
viously seen  specimens  from  marshy  spots  at  Disco« 

CoNEEBTACEuB. 

Chatomobpha  MELAOOirnnc,  Web.  ^  Mohr. 
Discovery  Bay. 

ZxOKEMAOBiB. 

Zyqoqovivu  Agabdhii,  Babh.f  ybt,  kiobioaks. 
Pools  on  the  land,  Discovery  Bay. 
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DsSMIDIBiB. 

Clostebiuh  LuinjLA,  Mutter. 

In  a  stream  of  fresh  water,  Discovery  Bay. 

BirXTLABIAOB^. 
ZOKOTBIOHIA,  Sp. 

Probably  near  Z.Jiutnatilis,  Ktz.  I  have  only  seen  a  dravring 
of  this  by  Dr.  Moss,  who  describes  it  as  '*  forming  firm  gelatinous 
bosses  on  pebbles  in  running  water,  the  close  pointed  tubes  of 
brownish  endochrome  branch,  and,  passing  out  through  a  mucous 
mass,  end  in  tapering  colourless  tubules."  In  streams  from  a 
lake,  winter-quarters,  82°  27'  N.,  61°  22'  W. 

OsCILLiiBIACE^. 

OsciLLABiA  TEimis,  A^,,  var.  bobdida,  Ktz. 

Certainly  nearly  allied,  if  not  distinct.     Fresh  water,  82°  27'  N. 

Htfheothbix  oobiacea,  Xtz, 
Walrus  Island,  79°  16'  N. 

H.  VTTLpiirA,  Ktz, 

Marshy  spots  on  land,  82°  27'  N. 

H.  OBSCXTBA,  n.  sp.  P 

Strato  pallido,  ciespitoBO,  trichomatibuB  undulads,  vaginis  hyalinis  diam. 
=*0004,  articulis  obscurig  vel  obsoletis. 

Dried-up  pool,  Distant  Cape,  Discovery  Bay. 

Chthowoblastus,  sp. 

A  few  fragments  among  Nostoc,  on  shores  of  Discovery  Bay. 
The  filaments  dull  green,  ='0002  inch  in  diameter,  about  twelve 
in  one  sheath,  the  latter » '006  of  an  inch. 

TOLTPOTHBIX  GLACIALIS,  U.  Sp.  P 

CtetpitOBa,  sordide  fuscescens,  trichomatibus  rigidis,  obscure  articulatit, 

vaginis  Bublamellosis,  diam.  ='0006. 
Forming  a  brownish  crust  on  decayed  Nostoe.    Edge  of  Glacier- 
lake,  Cape  Baird,  at  800  feet,  81°  80'  N. 

NoSTOCHnTEJB. 

NosTOC  ooMMrKE,  Vaueher. 

In  several  localities  and  in  various  stages.    Frevoost  Island, 
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78°  35'  N. ;  BhopcB  of  Hayes  Sound,  79°  N. ;  Floeberg  Beach, 
82^  27'  N. ;  Egerton  VaUey,  82°  4(y  N.  From  sea-level  up  to 
1000  feet. 

NOSTOC  AUBEUM,  Ktz. 

Among  mud  from  Floeberg,  82°  27'  N.  This  was  observed  by 
Dr.  Moss,  from  whom  I  received  specimens  -,  it  must  have  been 
conveyed  by  currents  from  the  land,  or  blown  off  shore  with  dust 
from  a  dried-up  pool. 

HoBMOSiPHOifr  ABCTicuM,  JBerk. 

Near  Cape  Sabine,  about  78  35',  and  at  82°  27'  N. 

Falusllacs^. 

HOBMOBPOBA,  Sp. 

Fragments  only,  too  imperfect  for  recognition.  In  a  ravine  at 
Fort  Sheridan,  82°  27'  N. 

Chboococoxts  tubqidxts,  Ktz,  ? 

Closely  allied,  if  not  identical.  Among  Nostoc,  shores  of  Dis- 
covery Bay. 

AiTAOTSTis,  sp. 

In  a  pool  at  the  ice-foot,  Distant  Cape,  Discovery  Bay. 

Olceocapsa  HA01£A,  Ktz, 

Marshes,  Floeberg  Beach,  82°  27'  N.  The  species  has  been 
found  at  Disco. 

DiATOMAOEiE. 

Subjoined  numbers  1  to  29  are  the  localities  whence  the  Dia- 
tomacesd  were  obtained ;  and  to  some  brief  remarks  are  appended. 
Then  follows  in  alphabetical  order  a  list  of  the  genera  and  species 
obtained.  To  each  species  are  added  numbers  corresponding  to 
the  various  localities  where  collected.  Thus  it  will  be  seen  certain 
species  and  genera  are  of  much  more  frequent  occurrence  than 
others,  a  few  being  got  only  in  one  restricted  spot. 

1.  Near  Cape  Sabine,  78°  40'  N.  lat.  From  dry  bed  of  a  stream, 
along  with  fragments  of  JEnferamorpha  elathrata,  the  water  pro- 
bably brackish. 

2.  Floe-ice,  78°  44'  N. 

3.  Green  water.  Smith's  Sound,  78  to  79°  N.  lat. 

4.  Smith's  Sound,  78°  57' N.  Temperature -|- 28°  Fahr.  Depth 
210  fathoms. 
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6.  Hayes  Sound,  79°  45'  N.,  120  fathoms. 

6.  Off  Victoria  Head,  about  79°  20*  N.  lat. 

7.  Near  Cape  Prescott,  79°  25'  N. 

8.  Franklin-Pierce  Bay,  79°  25'  N.  lat. ;  15  and  46  fathoms. 

9.  Dobbin's  Bay,  79°  40'  N.  Stated  by  Captain  Feilden  to 
resemble  pieces  of  white  fat  in  the  water.     August  12th,  1875. 

10.  Cape  John  Barrow,  79°  45'  N.     Frozen  in  ice. 

11.  Near  Cape  Fraser,  79°  45'  N. 

12.  Kentfedy  Channel,  80°  to  81°  N.  Surface-water,  tempera- 
ture 2°-6  Fahr. 

13.  Bessels  Bay*,  81°  7'  N. 

14.  Discovery  Bay,  81°  41'  N.,  10  to  20  fathoms. 

15.  Distant  Cape,  Discovery  Bay.  Melosira  nwnmuloides, 
Lyngb.,  obtained  in  the  ice-foot  about  ten  yards  from  the  shore ; 
abundant  and  pure,  i.  e.  no  other  Diatoms  mixed  with  it. 

16.  In  a  stream  of  fresh  water  in  Discovery  Bay. 

17.  Among  Nostoc,  wet  places,  shores  of  Discovery  Bay. 

18.  Bobeson  Channel,  about  82°  N. ;  obtained  among  dust  from 
the  ice. 

19.  Floe-berg,  Lincoln  Bay,  82°  6'  N. 

20.  The  *  Alert's '  winter-quarters,  82°  27'  N.,  from  six  fathoms, 
temperature  28°-3  Fahr.  Triceratium  arcHcumy  Brightw.,  and 
Pleurosigma  longvm,  CI.,  were  here  observed  by  Dr.  Moss  quite 
fresh  and  living. 

21.  In  same  locality  (82°  27'  N.),  in  a  dust  band  45  feet  from 
the  surface  of  the  Floeberg. 

22.  Same  locality,  in  mud  in  round  pellets  "  Oolite-like  "  from 
the  Floeberg.  Here  Ndvieula  and  NoHac  conveyed  by  some 
means  from  marshes  on  the  land. 

23.*  Same  locality,  in  a  stream  from  a  lake. 
24.  Floeberg  Beach,  82°  27'  N.,  upon  Cfhatopteris plumosa. 
26.  High-water  margin,   Mushroom    Point,    Grinnel    Land, 
82°  28'  N. 

26.  Floeberg,  Simmond's  Island,  82°  35'  N. 

27.  Bgerton  Valley,  82°  40'  N.      Freshwater  species  among 

28.  Ice-hummocks  and  coloured  ice,  83°  1'  N.  (Capt.  Mark- 
ham). 

*  A  few  of  the  apeciea  obtained  from  this  locality  were  obeerred  by  two  of  our 
local  Diatomiflts,  the  Bct.  Or,  Da?ideon  and  Mr.  Leys. 
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29.  From  seyenty-two  fathoms  at  83°  19'  N.  lat.,  bj  Gapt. 
Markham :  Chscinodiacua  excentricua,  Ehrb.,  and  O:  subtilise  Bail. 

List  of  Genera  and  Species  of  Diatoms. 

Achnanthes  brevipes,  Ag.,  l,  7*  Meridion  circulare,  Ag,,  16. 

long:ipe8.  Navicula  ambigua,  Ehb,,  17* 

Achnaothidium  arcticum,C/.,l  1, 26.      arctica,  C/.,  13, 25. 

grceulandicum,  CT.,  8,  13,  14,      borealis,  Ehh,,  16,  17. 

18,  19.  ciyptocephala,  JEfz.,  16, 1 7,22, 

Amphiprora  longa,  CI,,  8, 14,  25.  23. 

NitzMhioidet,  Cfew,  2,  6,  21,      didyma,  Ehb,,  4,  5,  8,  14,  25, 

26, 28.  26. 

Ampbora  affinit.  directa,  Sm.,  14. 

Eunotia,  C/«w,  2,6,7A  24, 25.      firma. 

lanceolata,  C/.,  26,  28.  fortis,  Greg,,  10,  14. 

—  Leigbsmithiana,  O'MearOf  13.      globiceps,  Greg,,  16. 

Biddulphiaaurita,  Lyngb,,  6, 11,13,      liber,  Sm.,  7,  28. 

14,  19,  25.  mesolepta,  Ehb.,  17. 

CbiBtoceros  borealis,  Bayl,  3.  minutula,  Sm.,  27. 

decipiens,  Ci,  3.  rfaynocoeephala,  Ktz,,  1. 

Cocconeig  arctica,  07,,  8.  Smithii,  Br^,,  6,  8, 9,  11,  14, 

cottata,  Greg.,  13, 14.  19, 11,  25, 26,  28. 

gladalis,  CI,  25,  28.  subsalina,  Donkin,  2,  7,  9,  10, 

•ctttellum,  7,  13,  14,  24.  14, 21,  26, 28. 

Cofcinodiscus  centralis,  Ekb,,  7, 1 1 ,  Nitzschia  angulari8,5m.,7,l  1 ,26, 28. 

25, 28.  closterium,  Ehb.,  2,  6,  26,  28. 

excentricus,  Ekb.,  5,  8,  9, 12,      sigma,  Etz,,  5, 10. 

14,  19,  20,  26,- 28,  29.  Orthosira  marina,Sf».,14,19, 25, 28. 
radiatus,  Ehb,,  4,  5,  7,  8,  9,  Pleurosigma  angulare. 

10,  13,  14, 18,  19,  28.  longum,  Cleve,  2,  9,  10,  12, 

subtilis,  Ehb,,  5,  9, 1 2, 13, 20,  13, 14,  20, 28. 

22,  28,  29.  Podosira  hormoides,  Ktz,,  13,  1 1. 

Cymbella  maculata,  Ktz.,  17,  27.  Podosphenia  graciliB,  Ehb,,  13. 

Denticula  firigida,  Ktz.,  17.  Raphoneis  Quanierensis,  Grun.,  5, 

Diatoma  elongatum,  Ag.,  1.  8, 25. 

Eunoda  arcus,  Sm.,  1, 16, 17,23,27.  Rhabdonemaarcuatum,£ifz.,  13, 19. 

diodon,  Ehb.,  27.  Torelli,  O.,  13,  14,  24. 

Fragilaria  oceanica,  CI.,  6,  12,  28.  Rboicogphenia  curvata,  Ktz,,\A,  26. 

striatuU,  Lgngb.,3, 6, 9,12, 26.  Stauroneis  anceps,  Ehb.,  27. 

Grammatophora  arctica,  CI.,  6, 7, 8,      aspera,  Ehb.,  11. 

9, 1 1,  13, 28.  pulcbella,  8m.,  7. 

islaodica,  Ehb.^  14.  Surirella  constricta. 

Melosira  nummuloides,  hgngb,,  5,      ovata,  Ktz.,  19. 

10,  12,  13,  14,  15.  subsala,  Sm.,  1. 
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Synedra  fulgens,  Grev,,  2,  11,  14,  Thalassiosira    Nordenskioldii,    CL, 

28.  2,8,9,10,11,12,13,14,28. 

kflmtschatica,  Grun.,  13.  Triceratium  arcticum,  Brigktw.,  8, 

superba,  Sm.,  7, 11,  12,  28.  11,  12,  13,  14,  20,  28. 

tabulata,  E^z.,  6,  25,  26.  Tryblionella  margioata,  Sm,,  13, 14. 


The  seven  species  of  the  higher  types,  enumerated  first,  all 
belong  to  the  Olive-coloured  series,  and,  witl\the  exception  of  the 
two  species  oiLaminaria,  are  well-known  European  forms ;  I  could 
not  find  any  trace  of  a  marine  species  belonging  to  the  Eed  series. 

The  most  complete  list  of  Arctic  Alg89  in  a  high  northern  lati- 
tude is  that  of  Spitzbergen,  given  by  Professor  J.  G.  Agardh, 
comprehending  17  Olive  and  20  Eed ;  the  sea  in  that  quarter  is 
rich  in  species  compared  with  the  localities  visited  during  the  late 
Expedition.  The  three  marine  Algae  of  the  Green  series  have  a 
very  wide  distribution  in  European  and  other  seas ;  and,  with  one 
exception,  the  marine  AlgsB  noticed  here  occur  also  in  tbe  Spitz- 
bergen sea.  Of  freshwater  species  there  are  representatives  of 
14  genera ;  and  most  of  them  are  also  found  in  various  parts  of 
Europe.  The  Diatomacese  represent  31  genera,  and  amount  to 
70  species  so  far  as  observed  by  me ;  most  of  them  are  marine, 
the  freshwater  species  being  few  in  number.  The  presence  of 
these  minute  organisms,  with  their  exquisitely  sculptured  siliceous 
investments,  is  a  point  of  much  interest  in  relation  to  the  presence 
of  certain  forms  of  animal  life.  I  have  repeatedly  received 
masses  of  such,  resembling  pieces  of  fat  or  of  sodden  bread,  from 
ice-floes  in  various  parts  of  the  Arctic  sea ;  and  in  the  alimentary 
canal  of  bivalve  Mollusca  from  the  same  quarter  preserved  in 
spirits,  1  have  found  abundance  of  marine  Diatoms. 

Where  these  occur  (and  they  are  generally  plentiful),  this  implies 
the  possible  presence  of  animal  life,  the  lower  forms  of  which  are 
preyed  upon  by  the  higher ;  and  thus  we  have  a  very  notable  and 
interesting  chain  of  dependence.  It  is  not,  therefore,  a  matter  for 
surprise  that  16  species  of  Bivalves  were  collected  beyond  80°  N. 
by  the  naturalists  of  the  Expedition. 

P.  T.  Cleve,*in  a  communication  to  the  Swedish  Academy  of 
Sciences  in  1873,  states  that  the  entire  number  of  Diatoms  found 
in  the  Arctic  sea  is  181 ;  the  species  already  enumerated,  exclu- 
ding the  12  freshwater,  amount  to  about  one  third.  From  the 
same  paper  it  would  appear  that  those  found  near  Spitzbergen  are 
far  more  numerous  than  those  now  recorded. 


Digitized  by 


Google 


OF  THE  nrSQl  OF  THE  ABCTIC  BXPEBITIOK.  13 

Enumeration  of  the  Fungi  collected  during  the  Arctic  Expedition, 
1875-76.    By  the  Eev.  M.  J.  Bebkelet,  M.A.,  P.L.S. 

[Bead  March  7, 1878.] 

The  coDection  consistB  of  26  species,  of  which  I  have  been  able 
with  tolerable  certainty  to  determine  all  but  two.  At  least  I  have 
indicated  the  closest  affinities  in  one  or  two  cases  which  were 
difficult  from  the  condition  of  the  specimens,  if  there  is  some  doubt 
as  to  the  exact  species  to  which  they  are  referred.  Of  the  26 
species  17  are  widely  distributed,  and  7  hitherto  undescribed,  be- 
sides the  two  which  I  have  been  unable  to  determine.  Of  the 
new  species,  two  at  least  are  very  interesting,  Agarimu  Feildeni 
and  Urnula  Hartii.  The  former  belongs  to  a  group  very  little 
understood ;  and  I  have  therefore  to  regret  that  the  specimens 
were  so  roughly  dried  (which  under  the  circumstance  was  un- 
avoidable) that  some  of  the  characters  are  more  or  less  obscure  ; 
the  latter  is  a  new  form  of  the  curious  genus  Urnula,  Fr.,  and  so 
like  the  figure  in  *  Flora  Danica,'  referred  by  Fries  as  a  variety  to 
Pezica  dboriuniy  that  I  should  have  thought  it  the  same  had  not 
that  plant  been  identified  with  Peziza  Gurreiana,  The  occurrence 
of  Chstomium  glahrum  on  the  walls  of  the  cabin  of  the  '  Alert '  in 
such  abundance  is  very  curious.  In  tbis  country  it  is  widely 
diffused,  not  only  on  papered  walls  but  on  bare  stone,  basket- 
work,  &c. ;  and  it  is  remarkable  that  the  sporidia  are  notably 
smaller  in  the  Arctic  specimens.  Agaricus  Feildeni,  which  oc- 
curred several  times,  is  probably  esculent,  as  is  certainly  the  case 
with  Bussula  integra.  I  ought  perhaps  to  apologize  for  descri- 
bing A.  sphwrosporus  and  A.  Bellotianus  from  single  specimens ; 
but  the  characters  are  such  as  to  separate  them  from  all  allied 
species  which  had  been  previously  described. 

1.  Aqabicus  (Omphaxia.)  xtmbilicattjs,  Schaf.  t.  207 ;  I^. 
Hgm.  Eur.  p.  166. 

On  peaty  soil.  Mount  Prospect,  Discovery  Bay  (H.  C.  Hart). 
Spores  minute,  slightly  kidney-shaped. 

2.  A.  (Omphalia)  umbellipeeus,  L, 

On  peat.  The  yellow  form.  Pnoven,  with  Peltigera,  Disco, 
July  1876.  Pnoven,  July  1876.  Discovery  Bay  (H.  C.  Hart). 
Upernavik,  July  22, 1875  (Capt.  H.  W.  Feilden). 

Pileus  tomentose  ;  stem  thickest  below,  tomentose,  about  2  lines 
high.  The  specimens  are  small,  but  mostly  well  developed.  In 
those  from  Discovery  Bay  the  gills  are  so  thickened  as  to  be  almost 
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subgloboflie.   The  species  is  very  common  in  mountainous  countriesy 
and  is  sometimes  eztremelj  beautiful. 

3.  AoABicns  (Omfhaxia)  sph^sbospobus,  B. 

Ptleo  membranaeeo,  profunde  umbilieato;  kmellis  latis  distanAibiis,  de- 
coirentibuB ;  sporis  globous  pedicellatis. 

On  moss.  Upernavik  (H.  C.  Hart).  About  1  inch  across ; 
spores  *0004  inch  in  diameter,  globose  or  slightly  oval,  springing 
from  a  very  minute  pedicel.  There  is  a  single  specimen  only ; 
but  the  spores  are  very  different  from  any  thing  I  have  met  with 
in  manifestly  allied  species.  * 

4.  A.  (Clitopilxts)  tnnjATUs,  Br,  Hym,  Eur.  p.  199;  Ic. 
tab.  96.  fig.  4. 

Pnoven,  July  22,  1875.  Cape  Sabine,  Aug.  1,  1875  (Capt. 
Feilden). 

5.  A.  (Naxtcobia)  Bellotianus,  B, 

Pileo  convexo  carnoso;  gtipite  sursum  granulato-pulverulento,  deorsum 

incrassato,  e  massa  claviformi  oriuxido ;    lamellis  argillaceis ;  aporis 

majoribus. 

Bellot  Island,  Aug.  14, 1876  (Capt.  Feilden).     Spores  oblique, 

with  a  minute  pedicel  0005  inch  long,  with  a  large  nucleus.     The 

spores  in  A,  arvalis,  Libert,  are  '00032  inch  long,  the  species 

to  which  it  bears  a  close  affinity. 

6.  A.  (Tubabia)  fuefubacetts,  P.  Syn,  p.  454  ;  Fr,  Hym.  Eur. 
p.  272. 

On  moss.  Aug.  31,  1875,  TJpernavik  (H.  C.  Hart).  West- 
ward-Ho  Valley,  lat.  82°  40'  N.  (Capt.  Feilden).  Mount  Prospect, 
81°  41'  N.,  winter-quarters,  July  4, 1876  (H.  C.  Hart).  In  one 
specimen  there  is  a  distinct  ring,  far  more  developed  than  is  usual 
in  this  very  common  and  yariable  species. 

7.  A.  (Ttjbabia)  pbllucldus,  Bull,  tab.  650.  fig.  2 ;  Fr.  Hym. 
Eur.  p.  273. 

Hayes  Sound,  79°  N.  lat.,  Aug.  4, 1875  (H.  C.  Hart). 

8.  A.  (Stbophabia)  Feildeki,  B. 

Pileo  craaso  pyramidato-riinoso ;  volya  tenoi ;  stipite  brevi  e  massa  dif- 
fonni  mycelio  percuna  oriuudo;  lamellis  nigria;  aporis  subgloboaia 
hie  illic  pedioello  brevisaimo  sufiiiltis. 

Bellot  Island,  81°  41'  N.  lat.,  Aug.  1876  (Capt.  Feilden).  Mount 
Prospect,  winter-quarters,  July  4, 1876  (H.  C.  Hart). 
Pileus  convex,  8  inches  across  when  dry,  probably  much  con- 
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tracted,  thick,  cracked  into  large  pyramidal  warts ;  Btem  about 
^  inch  high,  springing  from  an  irregular  subglobose  mass  li 
inch  in  diameter,  penetrated  everywhere  with  the  branched  my- 
eeliom,  the  threads  of  which,  where  free,  bear  little  young  globose 
pilei ;  spores  brown,  nearly  globose,  •O0O26-*O0O3  in  diameter. 

This  carious  species,  which  at  first  sight  looks  like  some  form 
of  Afforieus  eampestris,  though  the  spores  are  altogether  different, 
is  clearly  allied  to  Agaricus  ocreatus.  The  same  species  apparently 
was  gathered  by  H.  C.  Hart  at  Hayes  Sound. 

9.  Htgbophobus  vibginbus,  I^.  Hym,  Eur,  p.  413. 

Small  specimens,  Sept.  29, 1875,  lat.  82^  27'  N.  (Capt.  Feilden). 

10.  H.  mikiatus,  Fr,  Hym,  JEur.  p.  418. 
Hayes  Sound,  Aug.  4, 1875  (H.  C.  Hart). 

11.  BxrssuLA  n^TEGBA,  JV.  Hym,  JSur.  p.  450. 

Bellot  Island,  lat.  81°  41*  N.,  Aug.  13, 1876  (Capt.  Feilden). 
Spores  yellow.  This  appears  to  be  one  of  the  commonest  species 
in  the  north  of  Europe,  and  is  esculent. 

12.  Caitthabelliis  inrsciGEKirs,  JV.  Hym,  Eur.  p.  460. 
On  moss.     Discovery  Bay  (H.  C.  Hart). 

13.  Mebttlixts  aubaktiaous,  Fr.  Hym.  Eur.  p.  591 ;  JO.  in 
Berk.  Eng,  Fl,  v.  p.  128. 

Winter-quarters,  July  1876  (H.  C.  Hart).  If  I  am  right  in 
the  determination  oC  the  single  specimen,  it  is  curious  that  it 
should  occur  away  from  Pines,  its  usual  concomitant. 

14.  Ltcopbbdok  cbetaoeum,  B. 

Sessile,  globoso-depressum,  pallide  fulvum,  scabroso-piilyeraceum,  sur- 
8um  cretaceum,  in  areolas  rigidas  pyramidatas  fisBiim ;  capillitio  fusco ; 
mycelio  repente  niveo. 
Bellot  Island,  Aug.  14, 1876  (Capt.  Feilden).     Threads  coarse, 
irregular ;  spores  •0002-'0003  in  diameter. 

15.  L.  atbopttbpubeum,  Vitt.  Manog,  Lye.  p.  42,  tab.  ii.  fig.  6. 
Mount  Prospect,  winter-quarters,  July  4, 1876  (H.  C.  Hart). 

Bellot  l8land,'Aug.  13, 1876  (Capt.  Feilden).   Upernavik,  July  22, 
1875.     Hayes  Sound,  Aug.  4, 1875  (Capt.  Feilden). 

Peridium  subglobose,  plicate  at  the  cellular  base,  covered  at 
first  with  minute  prickles,  which  gradually  vanish,  stellulato-ver- 
rucose  above,  the  warts  at  length  deciduous ;  threads  clay- coloured ; 
spores  dark,  echinulate,  •0002-0003  in  diameter ;  mycelium  white. 
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I  have  given  a  description,  because  it  departs  slightly  from  Yit- 
tadini's  species,  but  not  sufEicientlj  to  justify  proposing  a  new 
species.  It  may  be  considered  as  yar.  areticum,  distinguished  by 
the  warty  apex,  the  plant  of  Yittadini  being  uniformly  clothed 
with  minute  prickles. 

There  is  a  species  apparently  distinct,  from  Hayes  Sound,  with 
clay -coloured  spores ;  but  the  specimens  are  too  old  and  broken  to 
be  safely  diagnosed. 

16.  Teiohobasis  Pybol^,  J3,  Outl.,  p.  882. — Uredo  Pyrol», 
Orev,  Fl,  Ed.  p.  440. 

Pnoven,  on  leaves  of  JPyrola,  Just  like  specimens  from 
Scotland.  The  spores  are  not  subglobose  in  any  condition  of  the 
species,  but  decidedly  obovate,"0009--001  inch  long,  and  minutely 
echinulate. 

17.  Stilbum  abgtioum,  B, 

Microscopicum,  melleum,  hyaUnum  \  stipite  cylindrico  e  floccis  rectis 

apice  sporifenB  compacto. 
On  the  stem  of  Agaricus  spJuprosporw,  B.,  Upernavik  (H.  C. 
Hart).     Spores  oblong,  truncate  at  either  end,  '00013  inch  long. 

18.  Peziza  stsbcobea,  P.  Obs,  ii.  p.  89 ;  ^.  Syst  Mye,  ii. 
p.  87;  Oooke,  Micr.  fig.  147. 

Discovery  Bay,  July  29, 1876  (H.  C.  Hart),  on  dung  of  Musk- 
ox.     I  do  not  find  any  stellate  or  peltate  bristles. 

10.  ASCOBOLTTS  pubfiteaceus,  P.  Ols.  \.  t.  4.  f  3-6. 
On  M  usk-ox  dung  with  Peziza  stercorea. 

20.  TJenula  Habtii,  J3. 

Cupula  cyathiformi,  extuB  cum  stipite  spadiceo  velutina;  margine  in- 
flexo ;  hymenio  pallidiore ;  sporidiis  ellipticis  hinucleatis. 

On  moss,"TJpemavik,  July  1875  (H.  0.  Hart).  Lat.  82°  29'  N., 
July  1876  (Capt.  Feilden).  Cup  3  lines  broad,  stem  2  lines  high ; 
sporidia  uniseriate,  0006  inch  long,  '0003  wide. 

Clearly  allied  to  U.  eraterium^  Fr.  {Genangiwn  craterium), 
which  was  found  in  Arctic  America  by  Drummoud,  though  com- 
paratively so  diminutive.  The  sporidia  in  the  original  species  are 
at  least  *002  inch  long.  I  have,  however,  one  or  possibly  two  di- 
stinct species.  The  habit  of  U,  Hartii  is  exactly  that  of  Feziza 
ciborium,  Fl.  Dan.  t.  1078.  f.  1. 

21.  Chjetomium  glaebum,  p.  ^  Br.  Ann.  Nat.  HUt.  May  1873, 
p.  349,  tab.  X.  fig.  16. 
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On  damp  surfaces  in  cabin,  82°  27'  N.  lat.  Sporidia  globose, 
'00032  inch  in  diameter.  In  the  British  plant  '0005 ;  but  in  other 
respects  the  two  are  identical.  "  This  fungus  grew  abundantly  on 
damp  surfaces  in  the  cabin  next  to  the  berth-deck  of  the  '  Alert ' 
during  the  winter  of  1875-76.  The  atmosphere  during  the 
winter  was  replete  with  sporules.  Some  of  them  must  have  en- 
tered the  ship.*'  Some  species  of  Mucor  seem  also  occasionallj 
to  have  accompanied  the  Chatomium, 

22.  Vewtitbia.  Mtbtilli,  Cooke^  Jourti.  of  Bot  Aug.  1866, 
tab.  50.  fig.  4. 

On  semiputrid  leaves,  Discovery  Bay  (J.  C.  Hart).  Probably 
the  same  thing  occurred  at  Fnoven  on  Cassiopeia  tetragona, 

28.  SpHiBEELLA  LnTEOLATA,  De  Not. — Sphseria  lineolata,  Desm. 
PL  Orypt.  no.  1263  ;  Oooke,  I.  e.  tab.  51.  fig.  81. 

On  grass  with  the  last.  The  perithecia  are  scattered ;  but  the 
leaf  is  very  small.  Sporidia  at  first  hyaline,  uniseptate,  gradually 
acquiring  a  brown  tinge,  at  length  triseptate,  the  articulations 
slightly  constricted,  -0013  inch  long. 

24.   DOTHIDEA  BULLT7LATA,  B. 

DiBcis  parvis  bullalatis  ostiolis  pnnctiformibaB  notatis,  ebasi  filamentosa 

oriundis ;  sporidiis  aaiseptatis  UQiserialibus  utrinque  leviter  attenoa- 

tis. 

On  leaves,  Disco  (H.  C.  Hart).  Sporidia  '0006  inch  long,  about 
half  as  much  wide. 


Experiments  on  the  Nutrition  of  Brosera  rotundifolia. 
By  Feanois  Daewiw,  M.B.,  P.L.S. 

[E6ad  January  17,  1878.] 

The  mass  of  observation  and  experiment  contained  in  my  father*8 
book  on  Insectivorous  Plants  is  all  brought  to  bear  on  the  cen- 
tral theory  of  the  book — ^the.  belief  that  the  power  of  catching 
and  digesting  insects  is  advantageous  to  the  plants,  and  plays  an 
important  part  in  their  economy.  If  this  explanation  of  the  facts 
be  not  accepted,  we  find  ourselves  in  the  presence  of  a  number 
of  elaborate,  but  quite  meaningless,  structures  and  properties : — 
structures  such  as  the  trap  of  a  Dionaa  or  Utricularia ;  delicate 
powers  of  discriminating  between  different  kinds  of  stimuli,  as  in 
Brosera ;  and  properties  of  forming  a  peptic  secretion,  such  as  that 
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in  Finguicula^  Dionaa,  Drosera,  &c.  Many  observers  have  acceded 
to  my  father's  views  on  this  subject ;  but  since  he  has  given  no 
direct  proof  of  advantage  accruing  to  the  plant  from  the  cap- 
ture and  digestion  of  insects,  a  provisional  acceptance  of  his 
theory  may  fairly  be  followed  by  a  request  that  such  direct  proof 
should  be  furnished.  It  was  to  supply  this  wanfc  that  an  experi- 
ment was  set  on  foot  several  years  ago  by  my  father.  Plants  of 
DroBera  were  cultivated  in  plates,  each  of  which  was  divided  into 
halves  by  a  strip  of  zinc  plate.  The  plants  on  one  side  pf  the 
partition  were  to  have  been  fed,  the  other  half  being  kept  without 
food,  their  growth  &c.  being  compared.  Unfortunately  both  the 
fed  and  the  starved  plants  died,  either  poisoned  by  the  zinc,  or 
injured  in  some  other  way :  in  consequence  of  this  accident  the 
experiment  failed. 

The  experiments  here  described  are  of  precisely  the  same 
nature  as  those  begun  by  my  father ;  but  profiting  by  his  expe- 
rience, I  have  used  wooden  instead  of  metal  partitions. 

It  may  not  be  without  interest  to  show,  by  reference  to  the 
recent  literature  of  the  subject,  that  the  want  of  some  such  expe- 
riments has  been  rather  vddely  felt. 

E.  Morren,  of  Liege,  although  he  considers*  it  beyond  doubt 
that  the  leaves  can  absorb  animal  matter  from  the  captured 
insects,  remarks  f  that  it  ought  to  be  experimentally  established 
that  the  absorption  really  contributes  to  the  nourishment  of  the 
plant. 

Cramer,  of  Zurich,  goes  carefully  into  the  question  t,  and  points 
out  (p.  33)  that  many  experienced  cultivators  and  naturalists, 
such  as  Kurz,  Munk,  Eegel,  Schenk,  Yeitch,  and  Williams,  find 
that  2>ion€Pa§,  Nepenthes,  Sarracenia,  CephahtuSj  and  Aldro- 
vanda  thrive  as  well  when  starved  as  when  supplied  with 
insects.  Cramer  remarks  that  the  question  ought  to  be  experi- 
mentally decided. 

♦  *  La  Digestion  v6getale/  1876. 

t  '  La  Thtorie  dee  Plantes  oamivores/  Li^ge,  1876. 

I  *  InsectnrwBenden  Pflaiuen/  1876. 

§  I  have  found  it  a  difficult  task  to  starve  i>ion€9a-plants  properly.  I  have  at 
the  present  time  30  plants  growing  under  a  doeely-gaused  cage,  15  are  being 
starved,  the  others  fed.  On  looking  over  the  plants  I  have  frequently  found 
woodlioe  caught  by  the  starved  leaves.  I  suppose  they  got  in  with  the  moss 
used  to  pack  the  pots,  or  in  some  other  way.  An  unpractised  eye  would  easily 
mistake  a  closed  leaf  containing  a  small  insect  for  a  young  unopened  leaf. 
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Monk  (as  quoted  by  Cramer)  remarks  tliat  the  catching  and 
driying  away  of  insects  may  be  of  service  to  the  plant ;  but  in  the 
digestion  he  can  only  see  an  injury.  He  suggests  that  the  pecu- 
liarity of  the  digestive  process  being  both  pathological  and  phy- 
siological, seems  to  agree  with  the  fact  that  in  spite  of  a  highly 
differentiated  organism,  Dianaa  appears  to  be  approaching  ex- 
tinction. 

Cramer  quotes  (p.  84)  Schenk,  who,  like  Munk,  finds  it  im- 
possible to  believe  that  a  digestive  process  that  kiUs  the  func- 
tioning organ  can  be  serviceable  to  its  possessor.  As  Cramer 
remarks,  these  pathological  results  are  no  doubt  in  some  cases 
the  result  of  overfeeding.  Schenk  (quoted  by  Cramer,  p.  34) 
appears  to  doubt  the  digestive  powers  of  Aldrovanda,  because  he 
found  it  flourish  for  a  long  time  in  Knop*s  nutritive  solution. 
Cohn*  remarks  that  Schenk's  results  only  prove  that  the  leaves 
oi  Aldrovanda  can  absorb  nitrogenous  (though  not  animalized) 
fluids ;  and  he  adds  that  his  own  experiments  prove  that  these 
plants  do  not  flourish  in  pure  water  with  no  insects. 

Duval  Jouve  f  observes  that  the  fact  of  digestion  causing  the 
death  of  Diotupa  (Canby),  and  the  results  of  Lawson  Tait's  ex- 
periments (Nature,  July  29, 1875),  make  him  extremely  doubtful 
as  to  the  process  being  any  advantage  to  the  plant. 

Casimir  de  Candolle  %  made  a  comparative  experiment  on  four 
Dioikea  plants,  two  of  which  were  fed  and  two  starved.  They  were 
carefully  watched  for  six  weeks,  and  no  difference  was  noticed 
between  the  two  sets.  M.  de  Candolle  condudes  that  animal 
food  is  not  necessary  to  the  plants.  He  is  careful  to  point  out  that 
the  number  of  plants  experimented  on  is  too  few  to  draw  any 
certain  conclusions  therefrom. 

GK>ppert  §  remarks  that  '^  the  so-called  carnivorous  plants  do 
not  absolutely  require  animal  food  for  their  support,  and  can 
well  dispense  with  it." 

Ch.  Cavallier  addressed  the  question  to  a  number  of  distin- 
guished observers  as  to  their  opinion  on  the  subject  of  vegetable 
digestion.    A  few  of  the  published  replies  are  here  given  ||. 

«  ThfttigUtder  botan.  Section  der  Bbhlee.Gewllflch.  fur  vaterl.  Cultur,  1876, 
p.lia 
t  Oaiueiie  Botanique,  Aug.  1876. 

I  ArchiTOB  dee  Soienoes  phys.  et  nat  Qeahre,  April  1876,  p.  3. 
I  Thatigkeit  der  botan.  Section  der  schles.  Gesellach.  1876,  p.  101. 
I  Annales  de  la  Soc.  d'Horticulture  de  TH^rault,  March  and  April  1876, 
p.  56. 
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Faiyre,  of  Lyons,  points  out  tliat  the  problem  is  at  present 
rather  stated  than  solved. 

Ch.  Naudin  considers  that  there  is  far  from  being  any  proof 
that  the  substances  dissolved  by  the  secretion  of  the  leaves  are 
absorbed  or  assimilated.  He  states  that  digestion  is  assumed  to 
occur  without  proof;  and  it  is  a  matter  of  doubt  whether  this 
proof  will  ever  be  obtained. 

P.  Duchartre  finds  it  impossible  to  admit  tbat  the  capture 
of  insects  serves  directly  for  the  nourishment  of  the  plant,  be- 
cause it  is  contrary  to  our  present  knowledge  that  leaves  should 
be  able  to  absorb  liquids.  He  points  out  that  no  one  has  demon- 
strated that  animal  food  supplied  to  the  leaves  produces  any 
appreciable  effect  on  the  plant. 

Parlatore,  of  Florence,  admits  that  the  captured  insects  are 
dissolved  but  not  absorbed ;  he  remarks  that  such  absorption  has 
not  been  proved  to  take  place. 

B^champ,  who  goes  into  the  question  from  the  point  of 
view  of  a  chemist,  considers  that ''  scientifiquement  c'est  faire  un 
^pouvantable  cercle  vicieux  que  de  supposer  des  v^g^taux  carni- 
vores.'* Because  animals  depend  ultimately  on  vegetables  for 
food,  therefore  no  vegetables  can  be  supported  by  animals.  M. 
B^champ  concludes :  *'  L*id^e  de  plantes  carnivores  est  done  le 
produit  d'une  illusion  le  renversement  des  demonstrations  les 
mieux  fondees  de  la  science." 

The  most  recent  remarks  which  I  have  been  able  to  find  on 
this  subject  are  in  a  highly  interesting  memoir  by  "W.  Pfeffer, 
of  Basel*.  He  considers  it  to  be  doubful  whether  the  capture  of 
insects  is  any  definite  advantage  to  the  plants  in  a  state  of  nature. 
He  remarks  that  he  bas  himself  observed  the  thriving  growth 
from  winter-buds  of  Drosera-^lsLiitB  to  which  no  animal  food  is 
given. 

In  the  periodical  above  quoted  (p.  112)  are  some  valuable  re- 
marks by  Cohn.  He  points  out  that  insectivorous  plants  are 
often  cultivated  in  rich  soil,  whereas  in  nature  they  grow  in 
poor  peaty  land.  Therefore  under  culture  they  obtain  the  nitro- 
gen by  their  roots,  for  which  in  a  state  of  nature  they  depend  on 
their  leaves.  Pfeff*er,  loc.  eit,  p.  988,  insists  that  the  smallness  of 
the  roots  of  many  insect- catching  plants  is  not  a  fair  argument  in 
favour  of  the  view  that  the  chief  nitrogenous  supply  comes  from 

*  Landwirthsohaftliche  Jahrbucher,  1877,  p.  986. 
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the  leaveB,  because,  many  ordinary  marsh-plants  have  equaUj 
small  roots.  Cohn  concludes  that  the  fact  of  JHonaa,  Sarrae&nia, 
or  Nepenthe9  thriving  under  culture  when  deprived  of  animal  food 
is  in  no  way  contradictory  to  the  belief  that  the  leaves  can  digest 
nitrogenous  materials. 

My  experiments  were  conducted  in  the  following  manner. 
The  Dro9era  plants  were  obtained  from  a  neighbouriug  common 
on  June  11, 1877,  and  were  planted  in  moss  in  six  ordinary  soup- 
plates.  The  plates  were  placed  in  two  rows  on  a  wood  tray  having 
a  raised  border  all  round,  and  were  covered  by  a  wooden 
frame  1  foot  (about  30  centims.)  in  height,  over  which  gauze 
netting  (with  a  mesh  of  1*4  millim.  diameter)  was  stretched. 
This  gauze  was  similar  to  that  used  by  my  father  in  his  crossing 
experiments,  and  known  to  be  effective  in  excludiug  insects.  The 
frame  lifted  off  and  on  like  a  bell-glass,  and  fitted  close  within 
the  rim  of  the  tray.  Hardly  any  insects  penetrated  into  the  case ; 
but  I  did  not  particularly  attend  to  this  point,  because  any  insects 
caught  by  the  starved  plants  could  only  render  my  results  less 
striking,  but  could  introduce  no  error.  The  whole  apparatus 
stood  near  the  light  in  a  grape-house  where  no  artificial  heat  was 
applied.  The  shade  produced  by  the  vine-branches  and  by  the 
gauze,  appeared  to  suit  the  plants,  as  they  throve  wonderfully. 
The  plants  and  the  moss  in  which  they  grew  were  kept  very 
moist ;  and  by  frequently  pouring  out  the  water  in  the  plates  and 
adding  a  fresh  supply,  the  water  was  constantly  renewed. 

Owing  to  a  delay  in  beginning  the  experiment,  the  plants  were 
well  grown  when  collected.  The  results  might  have  been  more 
striking  if  the  experiment  could  have  been  commenced  with 
younger  plants ;  but  as  it  was,  I  had  at  least  the  advantage  of 
knowing  that  the  plants  were  perfectly  healthy.  Each  plate  was 
diyided  by  eye  into  two  halves  separated  from  each  other  by  a 
thin  piece  of  wood  hardly  reaching  above  the  surface  of  the  moss. 
That  half  of  each  plate  which  appeared  least  flourishing  was 
selected  to  be  the  ^'  fed  "  side,  the  opposite  side  being  labelled 
"  starved  "  *.  The  plants  grew  so  close  together  that  it  was  difficult 
to  count  them  accurately;  but  the  following  Table  gives  the 
numbers  as  counted  roughly. 

*  For  the  sake  of  eleamefls  in  my  notes  &o.,  I  used  the  word  "  starred  "  in 
place  of  the  more  correct  "unfed." 
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Tablx  I. 

DistinguiBhing  Number  of  plants. 

label  on  / ^ 

plate.                    «               Starved.  Fed. 

I 16  14 

II 12  13 

III 19  14 

IV 17  13 

V 13  15 

VI 14  17 

Total 91  86 


The  number  of  plants  on  the  fed  side  eonld  not  have  differed 
from  that  on  the  starved  side  materially ;  for  on  Sept.  3  the  con- 
tents of  three  of  plates  (I.,  III.,  and  VI.)  were  floated  in  water 
and  the  plants  carefully  picked  out  and  couitted,  and  the  starved 
plants  were  82,  the  fed  84  in  number,  including  a  number  of 
minute  dwarf-like  offsets. 

The  plants  were  arranged  with  the  partition-line  of  each  point- 
ing to  the  light,  so  that  neither  side  received  more  light  than  the 
other;  and  the  arrangement  of  the  plates  was  systematically 
varied,  so  as  to  prevent  any  one  profiting  from  light  or  air  more 
than  its  fellows.  The  plates  were  placed  under  the  net  on 
June  12th,  and  the  leaves  fed  on  that  and  the  follovring  day. 
Owing  to  my  absence,  they  were  not  again  fed  till  July  6th,  after 
which  date  the  following  Table  gives  the  days  of  feeding. 


Tabli  II. 

Days  on  wbieh 

Dayaon  whii^ 

pUlM  I.,  IL,  and 

idstes  IV.,  y.,  and 

in.  were  fed. 

VL  were  fed. 

July    9 

July  18 

„     14 

„     18 

„    22 

»      21 

„     25 

.,     27 

„    81 

Aug.  3 

Aug.    4 

„      18 

,,    17 

„      25 

„     25 
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n.,  IV.,  and  V.  were  fed  Aug.  8 ;  I.,  III.,  and  VI.  Aug.  9. 

The  feeding  was  carried  out  as  follows : — Boast  meat  was  cut 
into  thin  slices  across  the  grain,  and  the  fibre  teazed  and  cut 
into  fragments  so  minute  that  fifteen  weighed,  when  damp,  only  2 
centigrams :  each  is  therefore  1-8  milligram,  or  -^  grain ;  and 
sometimes  smaller  pieces  were  used.  These  small  pieces  of  meat 
were,  on  the  fed  side  of  the  plates,  placed  on  every  leaf  which  had 
secretion  on  the  glands.  I  found  it  best  to  place  two  or  three 
of  the  smallest  pieces  each  on  a  separate  tentacle.  On  seyeral  oc- 
casions I  attempted  to  increase  the  size  of  the  morsels,  but  was 
forced  to  return  to  the  smaller  size  on  finding  the  meat  covered 
with  mould  instead  of  being  digested.  When  such  mouldy  leaves 
were  noticed,  they  were  usually  removed,  lest  the  meat  should 
be  washed  off  and  putrefy  among  the  roots  of  the  plants,  thus 
vitiating  the  experiments.  In  the  tedious  process  of  feeding  a 
number  of  plants  I  occasionally  dropped  a  morsel  of  meat  among 
the  moss;  the  infinitesimal  error  arising  from  these  accidents 
would  be  counteracted  by  the  frequent  renewal  of  the  water  in 
the  plates. 

The  first  difference  noticed  between  the  fed  and  starved  halves 
of  the  plates  was  on  July  17th,  when  the  fed  side,  viewed  as  a 
whole,  was  clearly  greener  than  the  starved  half.  The  difference 
was  quite  distinct  in  all  six  plates,  as  both  my  father  and  myself 
observed.  The  tentacles  on  the  starved  side  were  also  of  a  redder 
colour  than  those  of  the  fed  plants. 

The  increase  in  the  amount  of  chlorophyll  in  the  fed  plants  thus 
indicated  is  an  interesting  fact ;  and  it  agrees  with  the  result 
of  the  final  comparison  of  dry  weights,  which  proves  that  a 
much  greater  quantity  of  cellulose  is  manufactured  by  the  fed 
than  by  the  starved  plants.  An  increase  of  chlorophyll  is  asso- 
ciated with  an  increased  assimilation  of  carbonic  acid ;  and  this 
permits  the  production  of  a  larger  quantity  of  cellulose.  An 
average  leaf  from  the  fed  and  from  the  starved  side  were  exa- 
mined on  July  18th*,  when  the  difference  was  most  marked,  the 
fed  leaves  being  clearly  distinguishable  outwardly  by  their 
dark  purple  hue,  and  microscopically  by  large  and  numerous 
chlorophyll  grains  crowded  with  starch. 

Unfortunately  no  more  leaves  were  examined  at  this  date. 

*  The  chlorophyll  wm  remoyed  by  alcohol,  and  the  sections  then  treated  with 
dilute  acetic  acid,  washed,  treated  with  iodine  solution,  washed  again,  and 
mounted  in  glycerine. 
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When,  on  Aug.  16, 17  and  21,  leaves  were  examined  in  the  same 
way,  they  did  not  show  any  striking  difference  in  the  amount  of 
starch.  This  may  be  accounted  for  by  migration  of  starch  to  the 
root-stocks  and  flower-stems  having  begun.  Since,  however,  the 
starch  represents  the  surplus  of  assimilated  matter  which  has  not 
been  converted  into  cellulose,  is  it  not  possible  that  in  spite  of 
great  activity  of  the  chlorophyll-function  there  might  be  no  accu- 
mulation of  starch  because  of  great  formation  of  cellulose  ?  The 
final  results  of  the  experiment  prove  conclusively  that  far  more 
carbohydrates  were  formed  by  the  fed  plants;  therefore  it  is 
almost  certain  that  the  first  results  obtained  (July  18th)  repre- 
sent the  true  state  of  the  case.  The  body  of  the  chlorophyll 
grain  being  protoplasmic,  it  is  obvious  that  an  increased  supply 
of  nitrogen  will  favour  the  multiplication  of  chlorophyll  and  in- 
crease the  starch-producing  power  of  the  plant.  Hence  the  well- 
known  effect  of  manure  in  increasing  the  yield  of  starch  in  many 
seeds,  roots,  &c.  Fraustadt  *  states  that  the  starch  in  Dionwa 
"  diminishes  with  absorption  of  organic  matter  by  the  leaves." 
This  result  may  be  perhaps  attributed  to  over-feeding. 

The  following  Table  shows  that  absorption  of  nitrogenous  food 
had  by  Aug.  7  produced  a  most  decided  effect. 

Table  III. 
Number  of  Flower-stems  on  each  side  in  the  six  plates  (Aug.  7). 

Plate.                             Starved.  Fed. 

1 16  22 

II 17  28 

III 26  32 

IV 19  25 

V 20  30 

VI 18  36 

Total  116  173 

or  in  the  proportion  of  100 :  149'1. 

It  will  be  seen  that  in  every  plate  there  are  more  flower-stems 
on  the  fed  side.  The  above  stems  bore  mostly  ripening  capsules ; 
but  as  the  fed  plants  seemed  to  have  more  actual  flower-bearing 
stems,  the  following  Table  was  made  on  August  8. 

^  'Anatomie  der  Tegetatiyen  Organe  Ton  Dionaa  miucijiula,'  Inaugural  Dis- 
sertatioD,  Breslau,  1876,  p.  33. . 


Digitized  by 


Google 


NUTBITION  OF  DROSEBii  BOTUITDIFOLIA.  25 

Table  IV. 
Number  of  Steins  which  bear  at  least  one  flower  (Aug.  8). 

Plate.                                  Staryed.  Fed. 

1 0  6 

11 2  10 

III 7  1 

IV 4  -     7 

V 4  4 

VI 2  7 

Total 19  84 

OP  in  the  proportion  of  100 :  178*9. 

Here  the  difference  does  not  run  quite  uniformly  through  the 
six  plates. 

The  following  Table  gives  the  number  of  healthy  leaves  on  the 
starved  and  fed  sides  of  three  of  the  six  plates.  The  healthiness 
was  determined  by  the  presence  of  secretion  on  the  glands.  As 
it  was  impossible  to  disturb  the  plants,  this  counting  could  not  be 
very  accurate. 

Table  V. 

Number  of  Healthy  Leaves.  . 

Plate.  Starred.  Fed. 

IV 48  67 

V 78  92 

VI. 61  97 

Total 187  266 

Or  as  100: 136-9. 

At  the  same  time  *  the  diameter  of  45  fed  and  45  starved  leaves 
taken  at  random  were  measured.  As  the  leaves  could  not  be  re- 
moved, the  measurements  were  rough ;  the  diameters,  exclusive 
of  tentacles,  were  taken  with  a  pair  of  compasses  and  pricked 
along  a  line,  which  was  afterwards  measured  with  a  millimetre- 
scale.  Forty-flve  starved  leaves  gave  a  total  of  301  millims.,  the 
corresponding  total  for  45  fed  leaves  being  328  millims. ;  the  pro- 
portion between  the  average  diameters  is  therefore  100 :  108*9. 

On  Aug.  8th  the  flower-stems  of  the  fed  plants  were  noticed 
to  be  clearly  redder  than  those  of  the  starved  plants.     This  fact 

*  The  dates  of  these  obeerrationB  and  of  those  in  Table  Y.  were  omitted. 
They  were  all  made  about  the  middle  of  August. 
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tallies  with  an  unrecorded  impression  that  the  fed  flower-Btems 
were  preyiously  much  greener  than  the  starred  plants. 

At  the  end  of  August  the  capsules  were  mostly  ripe ;  and  as 
there  was  the  danger  of  loss  of  seeds  by  the  bursting  of  cap- 
sules, the  flower-stems  from  all  six  plates  were  cut  on  August  81 
and  September  Ist.  ^Thirty  capsules  were  taken  by  chance  from 
the  fed  and  the  same  number  from  the  starved  stems.  When  dry, 
the  capsules  were  opened  and  their  seeds  carefully  counted  under 
a  dissecting-microscope.  The  stems  were  set  aside  to  dry,  and  were 
then  measured,  weighed,  &c.,  as  shown  in  the  following  Tables. 

Ti^LE  VI. 


A. 

B. 

The  numben ,  heights,  and  weights 
of  the  starred  and  fed  plants. 

Proportion  between  the  numbers 
in  the  starred  and  fed  coLunms  of  A ; 
"  starved  **  being  Uken  - 100. 

Number  of  plants  in  plates  L,  III., 
and  VI.,  rouffhly  counted  (June  12th). 

Starved.    Fed. 
100    :     91-6 

100    :     101-2 
100    :     121-5 

Starved. 
49 

Fed. 
45 

Number  of  plants  (including  mi- 
nute   offsets)    accurately    counted, 
Sept.  drd. 

82                       84 

Total  weight  of  81  fed   and  83 
starved  plants  without  flower-stems. 
Dried  at  80°-90°C. 

gnrm. 
1176 

grm. 
1-429 

After  gatliering  and  washing  the  plants,  they  were  preserved  in  spirit 
with  a  view  to  examining  the  root-stod  »  to  compare  the  amount  of  starch  ; 
this  was,  however,  found  impracticable.    The  alcohol  which  had  contained 
the  fed  plants  was  much  more  discoloured,  showing  that  they  contained 
more  chlorophyll    I  intended  to  evaporate  the  alcohol  and  add  the  weight 
of  die  residue  to  the  dry  waght  of  the  plants.  This,  however,  failed,  owing 
to  an  accident  with  the  water-bath. 
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Table  VH. 


A. 

B. 

Total  number  of  stems  (including 
those  bearing  flowers  as  well  as  those 
bearing  capsules)  gathered  from  all 
the  plates. 

Proportion  between  the  two  columns 
of  A ;  starved  being  taken  =100. 

Starred. 

117 
(including 
2  flowers). 

Fed. 

193 
(including 
9  flowers). 

Starved.        Fed. 
100      ;      164-9 

100     :      169-9 
100     :       99-9 

100     :      231-9 
100     :      141-3 

Sum  of  the  heights  of  116  starred 
and  184  fed^stems  (excluding  flower- 
beanng  stems). 

TnillimR, 

16835 

miniTWi^^ 

26918 

Ayerage  heiffht  of  the  abore  116 
starred  and  184  fed  stems. 

millims. 
146-4 

millims. 
146-3 

Total  weight  of  116  starred  and 
191  fed  stems  (including  both  those 
bearing  flowers  and  those  bearing 
capsules).  • 

f7i 

grm. 
4-43 

Average  weight  per  stem. 

grm. 
•01646 

grm. 
•(@3193 

Noee.— The  stems  which  bore  only  flowers  were  not  included  in  the  mea- 
suring because  they  were  not  full-grown ;  they  were  included  in  the  weigh- 
ing because  it  was  not  worth  while  going  oyer  the  whole  set  of  stems  to 
exclude  them. 

*  The  nun^rs  in  the  flrst  compartment  are  117, 193,  because  2  plants 
used  for  microsoopio  examination  are  here  counted. 
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Table  VIII. 


A. 

• 
B. 

Total  number  of  capsules  borne 
by  115  starved  and  184  fed  stems 
(from  all  the  pUtes). 

Proportion  between  the  two  oo- 
=  100. 

Starred. 
756 

Fed. 
1471 

Starred.        Fed. 
100     .      194-4 

100    :      121-6 

100    :      130 
100    :      122-7 
100    :      122-7 

Arerage  number  of  capsules  per 
stem. 

6-57 

7-99 

Total  weight  of  30  starred  and  30 
fed  capsules. 

crrm. 
•10 

ffrm. 
•13 

Total  number  of  seeds  oonfcained 
by  29  starred  and  29  fed  capsules. 

2640 

3239 

Ayerage  number  of  seeds  per  cap- 
sule. 

91 

1117 

Among  the  starved  capsules  the  minimum  number  of  seeds  was 
4A,  maximum  129 ;  the  minimum  for  fed  capsules  was  52,  the 
maximum  168.  One  starved  capsule  contained  only  20  seeds,  and 
was  therefore  not  included ;  one  fed  capsule  was  lost ;  so  that  the 
seeds  of  same  number  of  capsules  of  each  kind  were  counted. 

In  calculating  the  average  weight  of  a  seed  &c.  in  the  following 
Table  the  produce  of  only  20  fed  capsules  could  be  employed,  as 
the  counted  seeds  of  9  fed  capsules  were  thrown  away  before  it  oc- 
curred to  me  to  weigh  them. 

It  will  be  seen  from  the  Tables  that  the  difference  between 
the  fed  and  starved  plants  was  investigated  in  a  variety  of 
ways,  and  that  in  every  particular  the   fed  show   a  marked 
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Table  IX. 


29 


A. 

B. 

Wdght  of  2640  Btarred  and  1678 
fedBeedi. 

Proportion  between  two  columns 

Starred. 

Fed. 

mgrs. 

240 

Starved.         Fed. 

100     :      167-36 
100     :      241-6 

100     :     379-7 

Ayerage  weight  of  each  seed. 

mgr. 
•00966 

mgr. 
•0152 

Total  calculated  number  of  seeds 
yielded  by  the    pUnts  in    all  the 
plates. 

68,040 

164,296 

Total  calculated  weight  of  seeds 
yielded  by  the    plants  in  all  the 

grm. 
•6572 

grms. 
24956 

adyantage.  It  is  true  that  the  a/cerage  height  of  the  stems  is 
almost  exactly  equal  (starred  :  fed  : :  100 :  99-9).  But  if  the 
ayerage  height  of  stem  ^er  plant  had  been  calculated,  it  would 
have  been  about  100: 169*9,  which  is  the  proportion  between  the 
sum  of  the  heights  of  all  the  staryed  and  all  the  fed  plants. 
Another  interesting  fact  is  that,  although  the  number  and  height 
of  the  stems  and  the  number  of  the  seeds  of  the  fed.  plants  con- 
siderably exceed  the  corresponding  numbers  in  the  '^  staryed " 
column^  jet  the  toeighU  of  the  stems  and  the  weights  of  the  seeds 
on  the  fed  side  exceed  the  corresponding  weights  in  the  staryed 
columns  in  a  still  higher  ratio.  This  is  important,  because  iu- 
creased  weight  is  a  better  proof  than  an  increase  in  numbers  or 
size  of  increased  assimilation. 

If  we  compare  Table  III.  with  Table  VII.,  we  find  that  on 
Aug.  7  the  staryed  flower-stems  numbered  116,  the  fed  ones  173; 
on  Sept.  1st  the  staryed  stems  were  117,  while  the  fed  ones  num- 
bered 193. 
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Thus  the  fed  plants  had  in  24  days  produced  20  new  flower- 
stems,  while  the  number  of  the  starved  ones  was  only  increased 
by  1.  This  fact  tallies  with  the  results  of  Tables  III.  and  IV., 
which  show  that  the  fed  plants  continue  to  flower  longer — about 
one  flfth  of  the  fed  stems  haying  flowers,  while  one  sixth  only  of 
the  starred  ones  were  in  the  same  state. 

It  will  be  seen  in  Table  Y I.  that  on  comparing  the  plants  from 
which  the  flower-stems  had  been  gathered,  no  yery  striking  dif- 
ference is  found  to  exist  between  the  fed  and  the  starved  plants ; 
while  in  all  that  relates  to  reproduction  of  the  species  the  differ- 
ence is  most  striking,  especially  when  the  corresponding  weights 
are  compared.  Thus,  taking  the  weights  of  the  plants  without 
flower-stems,  we  find  the  proportion  between  starved  and  fed  to 
be  100 :  121*5,  whereas  the  weights  of  the  total  amounts  of  seed 
produced  are  in  the  ratio  100 :  379*7. 

It  would  seem  from  these  results  that  the  great  advantage  ao- 
cruingto  carnivorous  plants  firom  a  supply  of  nitrogenous  food  to 
the  leaves  is  the  power  of  producing  a  vastly  superior  yield  of 
seeds.  This  will  no  doubt  partly  explain  the  fact  which  has  been 
a  stumbling-block  to  many,  that  insectivorous  plants  seem  to 
thrive  without  animal  food ;  although,  as  I  have  shown,  the  fed 
plants  are  in  reality  markedly  superior  in  general  appearance.  I 
venture  to  think  that  the  above  experiments  prove  beyond  ques- 
tion that  the  supply  of  meat  to  Drosera  is  of  signal  advantage  to 
tbe  plants.  There  can  be  no  doubt  that  both  Drosera  and  other 
insectivorous  plants  profit  in  an  analogous  manner  from  the  cap- 
ture of  insects  in  a  state  of  nature. 

In  conclusion,  I  may  mention  that  there  are  three  plates  of 
Drosera  of  which  the  flower-stalks  only  were  gathered,  and  which 
are  allowed  to  rest  during  the  winter.  It  will  be  very  interesting 
to  observe  the  relative  numbers  and  size  of  the  plants  which  spring 
up  on  the  fed  and  starved  sides  of  the  partitions.  As  the  plants 
are  now  being  forced  in  the  hothouse,  I  shall  probably  be  able  to 
add  an  Appendix  to  the  present  paper  stating  their  results. 

ApTEiTDix  *.     April  6th,  1878. 

As  above  stated,  three  plates  were  (after  the  removal  of  the 
flower-stalks)  allowed  to  rest  during  the  winter  in  order  to  test 
the  relative  amounts  of  reserve  material  laid  up  by  the  starved 

*  See  alfo  an  additional  memorandum  posteh. 
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and  fed  plants.  The  plates  were  placed  in  the  hothouse ;  and  by 
the  middle  of  January,  when  the  fresh  leaves  began  to  appear,  it 
was  evident  that  more  plants  were  springing  up  on  the  fed  side  of 
the  partition.  The  plates  were  then  covered  with  the  gauze 
netting,  and  both  sets  of  plants  remained  without  food  in  the  hot- 
house. 

On  April  drdall  the  plants  were  carefully  picked  out  from  the 
moss  and  thoroughly  cleansed  from  adhering  fragments ;  they  were 
then  counted,  dried  in  a  water-bath,  and  weighed.  The  fed  and 
starved  plants*,  when  freshly  gathered  and  before  being  dried,  were 
pressed  together  each  into  a  separate  handful ;  the  far  greater  mass 
of  fed  plants  was  very  evidently  seen  in  this  way.  During  the 
processes  of  counting  and  cleansing  the  plants,  I  was  struck  by  the 
fact  that  the  fed  plants  had  a  decidedly  greater  amount  of  root- 
stock. 

The  following  Table  gives  the  results  of  counting  and  weighing 
the  plants. 

Table  X. 


Actual  numbers 
and  weights. 

Proportion  between 
starred  and  fed. 

Number  of  plftiit* ,»-» »--.- 

Staryed. 
89 

Fed. 
106 

Starred. 
100 

Fed. 
1180 

Total  Wflight 

•0023 

grm. 
•518 
•0049 

100 
100 

251-6 
2130 

ATerage  weight  per  plant    . . . 

It  will  be  seen  that  there  is  onlj  a  small  difference  (18  per  cent.) 
between  the  number  of  starved  and  fed  plants ;  a  large  number  of 
very  minute  offsets  were  found  on  both  sides,  and  were  all  counted 
as  separate  plants.  Judging  either  by  the  total  weight  of  plants 
produced  or  by  the  average  weight  per  plants  there  can  be  no  doubt 
of  the  great  advantage  accruing  to  the  fed  plants.  It  is  a  striking 
fact  that  in  spite  of  the  relatively  enormous  quantity  of  flower-stalk 
and  seed  produced  in  the  summer  by  the  fed  plants,  they  were  still 
able  to  lay  by  a  far  greater  store  of  reserve  material  than  their 
starved  competitors. 

Finally,  it  may  be  pointed  out  that  this  advantage  of  the  fed 
Drosera  plants  is  one  which  would  escape  the  notice  of  a  casual 
observer. 

*  That  is,  the  plants  which  sprang  from  the  fed  and  starred  sides  of  the  £iar» 
tition. 
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Additional  Memorandum  concerning  the  Nutrition  of  Drosera 
rotundifolia.    By  Fbancis  Dabwin,  M.B.,  F.L.S. 

Since  the  reading  of  my  paper  on  this  subject  before  the  Society, 
and  while  it  was  passing  through  the  press  (ante,  pp.  17-31),  I  have 
become  acquainted  with  an  important  article  on  the  same  subject, 
of  which  it  behoves  me  to  take  notice.  I  allude  to  the  interesting  re- 
searches of  Messrs.  Eeess,  Kellermann,  aq4  von  Baumer  ('Vegeta- 
tion— ^versuche  an  Drosera  rotundifolia  mit  und  ohne  Fleischfut- 
terung,'  ausgefiihrt  von  Dr.  Ch.  Kellermann  und  Dr.  E.  von 
Eaumer  mitgetheilt  von  M.  £>eess.  *  Botan.  Zeitung,'  April  5th, 
1878),  which  were  originally  described  before  the  Phys.-Med. 
Society  of  Erlangen,  July  9,  1877.  The  experiments  were  essen- 
tially similar  to  my  own,  and  consisted  in  the  varied  and  detailed 
comparison  of  a  large  number  oifed  and  unfed  plants  of  Drosera. 
The  food-supply  consisted  of  Aphides  instead  of  meat  as  in  my 
experiments;  and  this,  as  being  more  natural,  is  probably  a 
better  method  than  the  one  adopted  by  me. 

The  work  seems  to  have  been  done  with  great  care ;  and  the  re- 
sults demonstrate  in  the  clearest  manner  the  numerous  and 
striking  advantages  accruing  to  the  fed  plants. — ^F.  D.,  May  6, 
1878. 
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Obseryations  on  the  G^nus  Pandanui  (Screw-Pines);  with  an 
Enumeration  of  aD  Species  described  or  named  in  Books, 
Herbaria,  and  Nurserymen's  Catalogues;  together  with 
their  Synonyms  and  Native  Countries  as  far  as  these  have 
been  ascertained.  By  Dr.  Isaac  BATiiBx  BALFonB,  F.L.S., 
F  Jt.S.B.,  Ac, 

[Bead  December  6,  1877.] 

Few  families  of  plants  present  more  difficulty  in  their  elucidation 
than  the  Pandanace®.  This  arises  from  a  threefold  cause : — ^in  the 
first  place,  from  the  variability  of  the  species,  dependent  not  only 
on  relative  position  with  reference  to  climatic  influences,  but  also 
on  the  age  of  the  individuals.  Secondly,  we  find  it  is  by  no  means 
easy  to  obtain  characters  sufficiently  diagnostic,  as  the  leaves 
afford  marks  of  little  or  no  value ;  and  hitherto  it  has  been  from 
the  fruit  that  distinctions  have  been  drawn.  The  flowers  of  the 
male  tree  yield  in  some  instances  good  characters ;  but  we  have 
as  yet  received  flowers  of  only  a  few  species,  and  these  in  some 
cases  without  information  sufficient  for  identification  with  the 
female.  Lastly,  in  dealing  with  primitive  types  of  such  varia- 
bility, it  is  necessary  to  obtain  a  long  series  of  specimens  ere 
we  can  determine  with  certainty  the  limits  of  species ;  and  these, 
I  regret  to  say,  are  still  in  great  measure  wanting.  The  diffi- 
culty regarding  specimens  is  still  further  increased  by  the  fact 
that  the  fruits  lose  much  of  their  character  in  drying.  It  is 
therefore  almost  impossible  to  investigate  the  group  without  some 
experience  of  the  plants  in  their  native  haunts,  where,  by  a  con- 
sideration of  the  combination  of  characters  derived  from  habit, 
foliage,  flower,  and  fruit,  a  correct  estimate  may  be  formed. 

Having  had  opportunities  of  studying  the  group  as  repre- 
sented in  the  Mascarene  Islands,  and  having  already  described* 
some  species  from  these  islands  and  from  the  Seychelles  Islands, 
I  have  been  tempted  to  enter  on  a  large  undertaking,  and  to 
contemplate  a  monograph  of  the  whole  Order.  With  thia 
view  I  now  venture  to  lay  before  the  Society  a  synopsis  of  the 
species  of  the  genus  JPandanus,  so  far  as  I  have  been  able  to 
determine  them.  I  am  quite  conscious  that,  as  it  now  stands, 
the  list  is  a  very  imperfect  one,  and  there  are  numerous  errors. 
It  can  hardly  be  otherwise,  founded,  as  it  is,  so  greatly  on  mere 
descriptions  usually  very  unsatisfactory.  But  I  am  advised  to 
bring  it  forwai:d  in  its  present  form,  with  the  hope  that  any  persons 
*  Baker's  *  Flora  of  Mauritius  and  Seyohellee,'  p.  395, 

UJSrS.  JOTTBJS. — ^BOTANY,  VOL.  XVII.  D 
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into  whose  bands  ifc  may  fall,  and  who  may  be  so  situated  as  to 
have  an  opportunity  of  supplying  information  or  material  will  not 
neglect  it,  and  will  thus  forward  the  completion  of  the  mono- 
graph. To  render  the  list  more  serviceable,  I  have  appended,  in 
addition  to  the  synonyms  and  references,  all  the  popular  names ; 
and  the  locality  is  also  given  for  each  species.  And,  further, 
at  the  end  of  the  list  will  be  found  a  short  note  with  directions  as 
to  the  most  suitable  modes  of  preserving  specimens  of  the  fruits 
of  Pandanus. 

I  do  not  intend  at  present  to  say  any  thing  about  the  affinities 
of  the  Pandanace©,  whether  regarded  as  a  family  per  *e,  or  as  a 
tribe  of  a  large  group ;  but  it  may  not  be  out  of  place  to  say  a 
few  words  concerning  the  genus  Pandanus  itself,  as  a  prelude  to 
the  list  of  species. 

Before  the  time  of  LinnaBus  the  Screw-pines  had  attracted  the 
attention  of  many  voyagers  and  botanists;  and  we  find  frequent 
references  to  them  in  the  older  works,  but  under  designations  and 
with  descriptions  which  render  it  difficult  to  recognize  them.  The 
earliest  reference  to  the  plants  I  have  seen  is  in  *  Tractado  de  las 
Drogas  *  of  Christopher  AcoSta,  published  in  1578.  On  page  347 
of  this  book,  we  find  a  description  of  a  species  under  the  designa- 
tion Ananas  Bravo ;  and  there  is  a  figure,  very  rude,  but  un- 
doubtedly intended  to  represent  a  Screw-pine.  John  Bauhin,  in 
*  Historia  Plantarum '  p.  96,  describes  the  same  species,  copying 
the  figure,  but  alters  ihe  name  to  Ananas  syhesiris,  and  gives  as 
a  synonym  the  Keura  of  the  Arabians.  We  have  references  to 
the  same  plant,  usually  under  the  name  oi  Ananas  or  Carduus,  in 
the  works  of  the  various  botanists  who  wrote  towards  the  end  of 
the  seventeenth  and  commencement  of  the  eighteenth  century ; 
and  in  1748  Linnaeus  indicates  the  plant,  in  his  *  Elora  Zeylanica,' 
as  Bromelia  sylvesiris.  In  the  fourth  volume  of  the  'Herbarium 
Amboinense,*  Eumphius  in  1750  published  an  aocount,with  figures, 
of  thirteen  kinds  of  Pandang  or  Bandanus  from  the  Indian  Ar- 
chipelago ;  and  it  is  to  him  we  owe  the  name  of  Pandanus,  His 
descriptions  are  excedingly  bad,and  the  figures  so  poor — in  striking 
contrast  with  those  given  by  Heede  in  the  second  volume  of  the 
'  Hortus  Malabaricus  *  nearly  a  century  before — ^that  any  identi- 
fication therefrom  is  little  more  than  a  guess,  though  perhaps 
some  light  may  be  thrown  on  them  by  means  of  the  local  names, 
and  a  study  of  the  species  on  the  spot.  In  this  state  of  confusion 
LinnsBUB  omitted  the  genus  from  his  system ;  and  it  is  only  in  the 
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Supplemeat  of  the  younger  LiniUBiis  that  we  find  the  genus  Pa»- 
danut  established  as  including  one  species,  P.  odoratUsimui,  but 
so  brieflj  described  that,  were  it  not  for  the  references,  we  should 
have  some  difficulty  in  identifying  it. 

The  genus  so  constituted  increased  in  species,  until  at  present 
nearly  sixty  true  species  are  known.  With  the  increase  of 
species  came  attempts  to  break  up  the  genus.  Forster  and 
Forskal  had,  shortly  after  the  publication  of  the  younger 
Linnffius's  Supplement,  described  the  species  he  indicated  under 
the  generic  names  respectively  of  Arthrodactylis  and  Keura ;  and 
these  naturally  enough  now  fall  into  Fandanus,  An  attempt  was 
made  by  Hasskarl  to  found  a  new  genus  MarqiuLrtiOj  renamed 
Hasskarlia  byWalpers,  but  on  no  sufficient  ground.  But  it  remained 
for  Ghiudichaud  to  carry  the  multiplication  of  genera  to  an  ex- 
treme. In  the  Atlas  of  the  Botany  of  the  *  Voyage  de  la  Bonite,' 
to  which  unfortunately  no  text  was  published,  are  figured  fruits 
of  various  species  of  Pandanus  under  no  less  than  thirteen  dif- 
ferent genera.  Having  seen  in  the  Museum  of  Paris  type  speci- 
mens of  nearly  the  whole  of  these,  I  have  no  hesitation  in  refer- 
ring them  all  to  the  one  genus  Pandanus.  In  this  way  disappear 
the  following  genera: — Parrotia,  Pryantia,  Dorystigma,  Eydouwia^ 
FUguetiay  PbuilUoya,  Heteroatigmay  Homhroniay  Jeanneretia,  Pous- 
sinia,  Sussea,  Tuckeya,  and  Vinsonia,  Many  of  Gaudichaud's 
species  are  identical  with  forms  known  before  his  time ;  but  these 
are  indicated  in  the  list  which  follows,  and  need  not  be  further 
noticed  here. 

Later  De  Vriese  created  two  new  genera,  JDoomia  and  Pyckia, 
which  must  share  the  fate  of  the  others.  Doornia  includes  a  species 
which  is  said  to  be  probably  Mascarene,  but  which  1  do  not  know, 
unless  it  be  Pandantis  conglomeratus,  Balf.  fil.,  though  the  descrip- 
tion does  not  quite  suit.  The  well-known  P^wtfowM*  furcatud  is 
the  species  on  which  PycJcia  was  founded. 

Most  recently,  Brongniart,  in  working  up  the  species  of  Pan- 
danese  from  IN'ew  Caledonia,  has  determined  to  keep  up  the  genera 
Parrotia  and  Pryantia  of  Ghiudichaud ;  and  in  these  he  puts  many 
species  from  New  Caledonia.  I  have  seen  his  specimens,  and  I  do 
not  consider  there  is  any  need  for  so  doing.  Indeed  Brongniart 
rests  his  determination  in  great  part  on  the  structure  of  the  male 
flowers,  whilst,  so  far  as  the  plates  in  the  Atlas  of  the  *  Voyage  de 
la  Bonite '  and  the  specimens  in  the  Museum  at  Paris  go,  there  is 
nothing  to  show  that  Gaudichaud  knew  aught  of  the  male  flowers 
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of  the  plants  he  put  in  these  genera.  Certainly  the  male  flowers 
of  BarroHa  diodon,  Ghiud.  (Fandanus  fureatus,  Eoxh.),  do  not 
correspond  with  the  type  described  by  Brongniart.  Brongniart 
seems  to  have  had  some  misgivings  about  putting  his  New-Cale- 
donian species  under  the  genus  Bryantia,  and  constitutes  a  sub- 
genus Lophosti^ma  to  include  them. 

I  have  no  doubt,  then,  that  all  those  genera  I  have  mentioned 
may  be  referred  back  again  to  the  one  genus  Pandanua^  the  de- 
finition of  which,  however,  must  be  considerably  altered  from  that 
commonly  given. 

The  genus  contains,  as  I  have  said,  a  number  of  species  which 
are  distributed  throughout  the  tropics  of  the  Old  World.  Some 
few  species,  however,  do  extend  beyond  tropical  boundaries.  The 
genus  runs  through  a  great  extent  of  longitude.  A  few  species 
are  found  on  the  east  coast  of  Africa ;  and  thence  it  stretches 
eastward  through  the  Mascarene  Islands,  India,  and  the  Indian 
archipelago  and  Australia,  until  its  eastern  limit  is  reached  about 
the  Sandwich  Islands.  In  £Eu;t,  the  species  are  found  more  or  less 
between  80°  N.  and  80°  S.  latitude,  and  158°  E.  and  18°  W. 
longitude.  Throughout  this  range  there  seem  to  be  two  areas 
of  distribution,  one  with  its  centre  in  the  Mascarene  Islands,  and 
the  other  in  the  Eastern  archipelago ;  and  the  species  of  each 
area  do  not  commingle.  It  is  worth  while  mentioning,  as  I  have 
not  seen  it  noticed  elsewhere,  that  it  is  a  common  feature  of  the 
species  of  the  Mascarene  area  to  have  red  spines  on  their  leaves, 
though  this  is  not  the  case  in  all ;  whilst  in  the  species  from 
the  Eastern  area,  so  far  as  I  know  them,  those  with  red  spines 
on  the  leaves  are  the  exception.  Further,  I  may  notice  that  in  no 
species  of  the  Mascarene  area  with  red  spines  have  I  found  the 
spines  on  the  leaf-edges  or  midrib  recurved ;  whilst  in  the  white- 
spined  species  of  the  Eastern  area  this  recurvation  is  common. 

Begarding  the  species,  the  nomenclature  is  at  present  in  a 
state  of  great  confusion.  This  is  due  in  great  part  to  difficulties 
of  identification,  but  also  greatly  to  the  multiplication  of  names 
resorted  to  by  horticulturists ;  and  another  great  source  of  con- 
fusion has  been  introduced  in  the  retention  by  recent  writers 
on  the  group  of  some  ante-Linnean  names.  In  the  following 
list  I  have  given  all  the  names  of  species  I  have  been  able  to  find, 
quoting  the  authority  and  giving  a  reference  to  where  it  miyr  be 
found.  Of  many  I  know  nothing  save  the  name ;  and  it  may  be 
taken  for  granted  that  a  great  number  have  no  claim  to  be  species ; 
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bat  I  have  thought  it  advisable  to  follow  the  plan  of  giving 
all  the  names  at  present  when  seeking  for  inforraation.  AU 
ante-Linnean  names  are  discarded,  according  to  the  custom 
adopted  in  Britain.  In  giving  the  popular  names  the  authority 
for  each  is  quoted  where  more  than  one  author  has  given  a  name, 
and,  as  far  as  possible,  the  exact  locality  is  mentioned. 

Note  an  the  Preservation  cfVvji^nuA-fruits, 
To  preserve  the  fruit  of  Pandanus  it  is  best  to  place  the  whole 
head  in  spirit,  having  previously  enveloped  it  in  canvas-netting 
or  other  material,  which  must  be  firmly  secured  round  the  base 
of  the  head  by  twine,  which  is  much  better  than  wire  if  the 
fruits  are  to  be  immersed  for  any  length  of  time.  Tickets  of 
wood  should  be  attached,  on  which  some  mark  may  be  cut  or 
burnt.  Metal  labels  should  not  be  used.  If  it  be  impossible  to 
preserve  the  whole  head  thus,  a  few  drupes  should  be  taken  from 
about  the  centre  of  the  head  and  placed  in  spirit,  and  the  head 
tightly  tied  up  in  canvas  and  hung  up  to  dry,  when,  if  not 
handled,  the  drupes  will  dry  adherent  to  the  peduncle.  If  only 
dried  drupes  can  be  retained,  particulars  regarding  the  head,  as  to 
dimensions,  form,  colour,  bracts,  &c.,  should  be  noted,  and  the 
form  of  the  drupes,  and  specially  the  nature  of  their  stigmas,  are 
to  be  looked  to. 


In  the  following  list  an  asterisk  (•)  prefixed  indicates  a  refer- 
rence  not  confirmed.  A  point  of  interrogation  (?)  attached  to  a 
synonym  indicates  a  doubt  as  to  its  being  a  synonym  of  the  species 
under  which  it  occurs. 

The  genera  and  the  species  are  in  all  cases  arranged  in  alpha- 
betical order.  It  is  to  be  noted  also  that  the  names  of  species 
which  I  consider  good  are  printed  in  antique  type,  and  they 
are  numbered  in  alphabetical  order.  The  names  in  smaxl 
CAPITALS  are  of  species  regarding  which  I  have  not  sufficient  in- 
formation to  pronounce  them  good  species  or  mere  synonyms. 
Many  are  horticulturists'  names,  which  are  doubtless  worthless ; 
and  others  are  names  to  which  either  no  or  very  short  descrip- 
tions are  appended  in  the  works  from  which  they  are  cited,  and 
identification  is  impossible.  With  fuller  information  many  will 
no  doubt  turn  out  good  species.     Names  in  italics  are  synonyms. 
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Ananas  sylvestriSt  Burm.  Tbes.  Zeyl.  20. 

C/)r,  Pandauus  odoratisaimus,  L.fii 
Arthrodactylis  spinosa.  Font.  Gen.  PI.  150.  t.  Ixxv. 

Cfr.  Pandanus  odoratissimus,  L,JU. 
Barrotia  altissima.  Ad.  Br.  in  Ann.  Sc.  Nat.  ser.  6,  i.  277»  t.  xiv.  f.  2. 

Cfr,  Pandanus  Minda,  VieilL 
B,  aragoensis,  Ad.  Br.  in  Ann.  Sc.  Nat.  ser.  6,  i.  2/8,  t.  xv.  f.  5. 

Cfr,  Pandanus  aragoensis. 
B.  Balansa,  Ad.  Br.  in  Ann.  Sc.  Nat.  ser.  6,  i.  231,  t.  xiv.  f.  3. 

Cfr,  Pandanus  Balansee. 
B,  decumbens,  Ad.  Br.  in  Ann.  Sc.  Nat.  ser.  G,  i.  285,  t.  xiv.  f.  6. 

Cfr,  Pandanus  decumbens. 
B.  diodon.  Gaud.  Atl.  Bon.  t.  xiii.  ff.  9~14. 

Cfr,  Pandanus  furcatus,  Roxb. 
B,  Gaudichaudi,  Ad.  Br.  in  Ann.  Sc.  Nat.  ser.  6,  i.  264. 

Cfr.  Pandanus  tctrodon.  Gaud, 
B.  macrocarpa.  Ad.  Br.  in.  Ann.  Sc.  Nat.  ser.  6,  i.  279,  t.  xiv.  f.  1. 

Cfr,  Pandanus  macrocarpus,  VieilL 
B,  monodon.  Gaud.  Atl.  Bon.  t.  xiii.  ff.  16-24. 

Cfr,  Pandanus  monodon. 
B.  Pancheri,  Ad.  Br.  in  Ann.  Sc.  Nat.  ser.  6,  i.  283,  t.  xiv.  f.  4. 

Cfr.  Pandanus  Pancheri. 
B.  sphcerocejihala,  Ad,  Br.  in  Ann.  Sc.  Nat,  ser.  6,  i.  284.  t.  xv.  f.  7. 

Cfr.  Pandanus  sphffirocephalus,  Panch. 
B,  teirodon.  Gaud.  Atl.  Bon.  t.  xiii.  ff.  1-8. 

Cfr,  Pandanus  tetrodon. 
Bromelia  sylvestris,  Linn.  Fl.  Zeyl.  131, 

Cfr,  Pandanus  odoratissimus,  L.fil, 
Bryantia  butyrophora,  Webb  in  Gaud.  Atl.  Bon.  t.  xx. 

Cfr,  Pandanus  butyropborus,  Krz, 
B,  (Jjophostigma)  ohlonga.  Ad.  Br.  in  Ann.  Sc.  Nat.  ser.  6,  i.  288, 

t.  XV.  f.  8.  Cfr.  Pandanus  oblongus. 

B.  (Lophostigma)  viscida.  Ad.  Br.  in  Ann.  Sc.  Nat.  ser.  6,  i.  287,  t  xv. 

f.  9,  Cfr.  Pandanus  viscidus,  Panch, 

Doomia  reflexa,  De  Vriese  in  Kcw  Gard.  Misc.  vi.  266. 

Cfr,  Pandanus  reflexus,  Lodd. 
Bory stigma  madagascarienscy  Gaud.  Atl.  Bon.  t.  xxxi.  ff.  12-13. 
Cfr.  Pandanus  madagascariensis. 

D.  mauritianum,  Gaud.  Atl.  Bon.  t.  xiii.  ff.  25-27. 

Cfr.  Pandanus  conglomeratus,  Bajf.//. 
Bydouxia  Delesserli,  Gaud.  Atl.  Bon.  t.  xviii.  ff.  7-8. 
Cfr.  Pandanus  odoratissimus,  L.fil, 

E,  macrocarpa,  Gaud.  Atl.  Bon.  t.  xviii.  ff.  1-6. 

Cfr.  Pandanus  Eydouxia,  Balffil 
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FUquetia  macrocarpa.  Gaud.  Atl.  Bon.  t.  iv.  ff.2-8. 

Cfr.  Pandanus  foetidus,  Roxb. 
F.  militaris,  Gaud.  Atl.  Bon.  t.  v.  ff.  2-7. 

Cfr.  Pandanus  militaris. 
F.  ornata,  Gaud.  Atl.  Bon.  t.  v.  ff.  1,  8,  9. 

Cfr.  Pandanua  ornatus,  Krz, 
F  ovata.  Gaud.  Atl.  Bon.  t.  iv.  f.  1. 

Cfr.  Pandanus  ovatus,  Krz. 
Folium  baggea  maritimum,  Rumph.  Herb.  Amb.  iv.  151.  tt.  80  &  76,  f.  A, 

Cfr.  Pandanus  dubius,  Spreng. 
Folium  baggea  verum,  Rumph.  Herb.  Amb.  iv.  150. 

Cfr.  Pandanus  dubius,  Spreng. 
Fouillioya  gramin\folia,  Hort. 

Cfr.  Pandanus  pygmseus.  Pet.  Th. 
F.  maritima.  Gaud.  Atl.  Bon.  t.  xxvi.  ff.  21-24. 

Cfr.  Pandanus  Vandermeeschi,  Balf.fil. 
F.  racemosa.  Gaud.  Atl.  Bon.  t.  xxvi.  ff.  1-9. 

Cfr.  Pandanus  racemosus,  Krz. 
Hasskarlia  globosa,  Walp.  Ann.  i.  753. 

Cfr.  Pandanus  utilis,  Bory. 
H.  leucacantha,  Walp.  Ann.  i.  753. 

Cf.  Pandanus  odoratissimus,  L.fil. 
Heterostigma  Heudelotianum,  Gaud.  Atl.  Bon.  t.  xxv.  ff.  15-31. 

Cfr.  Pandanus  Heudelotianus. 
Hombronia  calathipKoraj  Gkud.,  Hombr.  et  Jacq.  Voy.  au  P61e  Sud, 

Monoc.  t.  iii.       Cfr.  Pandanus  calathiphorus. 
H.  edulis.  Gaud.  Atl.  Bon.  t.  xxii.  f.  17. 

Cfr.  Pandanus  dubius>  Spreng. 
Jeanneretia  littoralis.  Gaud.  Atl.  Bon.  t.  xxv.  ff.  1-7* 

Cfr.  Pandanus  littoralis^  Krz. 
Kaida,  Reede  Hort.  Mai.  ii.  tt.  ii.-v. 

Cfr.  Pandanus  Candelabrum,  Pal.  Beauv. 
Kaida-taddi,  Reede  Hort  Mai.  ii.  tt.  i.  &  vi. 

Cfr.  Pandanus  odoratissimus^  L.Jil. 
Kaida-Tsjerria,  Reede  Hort.  Mai.  ii.  t.  viii. 

Cfr.  Pandanus  furcatus,  Roxb. 
Keura  odorifera,  Forsk.  Fl.  JEgypt-Arab.  xev,  ex.\ii,  172. 

Cfr,  Pandanus  odoratissimus,  L.fl. 
Marquartia  globosa,  Hassk.  Cat.  Bog.  61  (exel.  syn.). 

Cfr.  Pandanus  utilis,  Bory. 
Marquartia  leucacantha^  Hassk.  Cat.  Bog.  61. 

Cfr.  Pandanus  odoratissimus,  L.fil. 
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PaNDANUB  ACUMINATU8. 

Vinsoma  acuminatOy  Gaud.  MSS. 
Hab.  Madagascar. 

P.  ACUMINATU8,  Hort. ;   Wendl.  Ind,  Palm,  CycUmth.  Pond.  Cycad. 

(1864),  45. 
Hob.  

P.  AFFINI8,  Krz»  in  Seem,  Joum,  Bot  t.  (1867)  lOl  (syn.  excl.  et  hab. 

emend.);  id,  in  Joum,  Asiat.  Soc.  Beng.  xxxyiii.  (1869)  ii.  3.  146; 

id,  in  Flora  (Bot,  Zeit,)  lii.  (1869)  450. 
Hab,  Indian  archipelago, 

P.  ALBU8,  Hort, ;  Steud.  Nom,  Bot.  (2nd  ed.)  ii.  251. 
Hab,  Indian  archipelago. 

P.  altissimus,  Panch.  MSS. 

Cfr.  Pandanus  Minda,  Vieill, 

P,  amaryllidifolius,  Hort. 

Cfr.  P.  laevis,  Lour, 

P.  AMABYLLIDIFOLIU8,  Voifft  in  Flora  (Bot,  Zeit,)  1824,  SyW.'ii.  62. 
?  If  P.  amaryllifolius,  Roxb. 

1.  P.  amaryllifoliiis,  Roeb.  Hort.  Beng.  71  ;  id.  Flor.  Ind.  iii.  743 ; 
Kth.  En,  PI,  iii.  100;  &eud,  Nom.  Bot.  (2nded.)ii.251 ;  Voiyt  Cat. 
Hort.  Calc,  683;  Miq.  Anal.  Bot.  Ind.  ii.  17;  id,  Fl,  Ind.  Bat,  iii. 
164;  Wendl,  Ind.  Palm.  Cyclanth.  Pand.  Cycad.  (1854)46  (amaryl- 
lidifolius). 

P.  Bidur,  Jungh.  MSS.  (fid.  Miq.). 

P.  latifolius,  Rumph.  Herb.  Amb.  iv.  146,  t.  Ixxviii ;  Hassk.  in 
Flora  (Bot.  Zeit)  1842,  Beibl.  ii.  13 ;  id.  Cat.  Bog.  60  (cum 
P) ;  Miq.  Fl.  Ind.  Bat.  iii.  164  ;  Krz.  in  Natuurk.  Tijdschr.  v. 
Ned.  Ind.  xxvii.  219 ;  id.  in  Miq.  Ann.  Mas.  Ludg.-Bat.  ii.  54  ; 
id.  in  Seem.  Joum.  Bot.  t.  (1867)  105;  id.  in  Joum.  Asiat. 
Soc.  Beng.  xxxviii.  (1869)  ii.  3.  150 ;  id.  in  Flora  (Bot.  Zeit.) 
lii.  (1869)  454. 
P.  latissimus,  Blum.  Rumph.  i.  t.  (physiognombnica)  53  (fid. 
Miq.);  Hassk.  Cat.  Bog.  60;  Miq.  Anal.  Bot.  Ind.  ii.  17;  id. 
in  PI.  Jungh.  i.  166;  Wendl.  Ind.  Palm.  Cyclanth.  Pand. 
Cycad.  (1854)  46;  Flor.  des  Jard.  des  Pays-Baa  v.  (1862) 
64 ;  Krz.  in  Miq.  Ann.  Mus.  Lugd.-Bat.  ii.  52. 
P.  moschatus,  Hort. ;  Wendl.  Ind.  Palm.  Cyclanth.  Pand.  Cycad. 

(1854)  46. 
P.  odoratissimus,  Blum.  Cat.  Bog.  111. 
I  P.  odoratus,  Rumph.  Herb.  Amb.  iv.  146. 

i  Hab.  Eastern  archipelago. 
Nom,  vulg.  "  Keker  moni "  in  Amboina,  and  "  Pandang  babouw  "  in 
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Malay  (Rumpk.);  «' Pandan  rampeh  gedeh  "  and  "leutik"  (Hasskl); 
"  Bidur  "  or  "  Bidoer  "  (Miquel) ;  "  Pandan  Angriet "  in  Bangka  (Kn.). 

Pandanus  AMARYLLOIDB8,  Hort. ;  Desf.  Cat.  HorU  Reg,  Par.  9; 
Steud.  Norn.  Bot.  (2nd  ed.)  ii.  251. 

Hab. 

P.  Amhbrstijb,  Hort. ;   JVendl.  Ind.  Palm.  Cyclantk.  Pond.  Cycad, 

(1854)  46. 
Hab. 

P.  ANDAMANBN8I8,  Hofi. 

Hab.  Andaman  Islands. 

2.  P.  andamanensitim,  Krz.  in  Joum.  Asiat.  8oc.  Beng.  xxxviii. 
(1869)  ii.  3.  148 ;  id.  in  Flora  {Bot.  Zeit.)  Hi.  (1869)  452. 

P.  Leram,  Kn.  in  Seem.  Journ.  Bot.  v.  (1867)  105  (exd.  /3  and 
syn.)  {fid.  Krz.). 
Hab.  Andaman  Islands. 

P.  ANOU8TiFOLiU8>  Hort. ;  Steud.  Nom.  Bot.  (2nd  ed.)  ii.  251. 
Hab. 

P.  AQUATICU8,  Muell.  in  Kevo  Gard.  Misc.  viii.  329 ;  id.  Fragm.  Phyt. 

AM9tr.T.40,8iyni.220. 
Hab.  North  Australia. 
Water-Pandanusin  Leichhardt's  '  Journal  of  the  Australian  Expedition.' 

3.  P.  aragoeiuds. 

Barrotia  aragoensis,  Ad.  Br.  in  Ann.  So.  Nat.  ser.  6,  i.  2/8, 
t.  XV.  f.  5. 
Hab.  New  Caledonia. 

4.  P.  atrocaxpus^  Griff.  PL  Asiat.  iii.  160. 

?P.  monianus,  Miq.,  Krz.  in  Seem.  Joum.  Bot.  y.  (186/)  129. 
?  P.  montanus,  Rumph.  Herb,  Amb.  iy.  145 ;  Miq.  Fl.  Ind.  Bat. 

iii.  161. 
P.  sylvestris,  Rumph.  Herb.  Amb.  iy.  1455 1.  Ixxyii.;  Steud.  Nom. 
Bot.  (2nd  ed.)  ii.  251  (exel.  S3m.  P.  eeramicus,  Rumph.  and 
P.  eonoideus,  Lam.);  Miq.  Fl.  Ind.  Bat.  iii.  161 ;  Krz.  in 
Seem.  Joum.  Bot.  y.  (1867)  129;  ?Parlat.  Col.  Bot.  Mus. 
Florence  (1874)  t.  10. 
.  y  p.  terrestris,  Rumph.  Herb.  Amb.  iv.  145. 

Hab.  Malacca  and  Eastern  archipelago. 

JVom.  vuig.  "  Pandang  utan  "  or  "  ootan  "  in  Malacca  ( Griff. ) ;  "  Keker 
wassi,"  "  Keker  ewan/'  or  "  Leytewan  "  in  Amboina,  "  Pandang  gunong  " 
or  "Daun  tickar"  in  Malay,  "Areu"  in  Leytimor,  "Tolun"  in  Hitoe 
{Rumph.). 

P.  AU8TRALI8,  Prcst.  in  Cat.  Hort.  Trinid.  77. 
Hab.  Australia. 


Digitized  by 


Google 


42  DR.  I.  B.  BALfOUH  OX  TU£  GEXUS  PAVBANUS. 

Pandanus  Bagea,  Miq.  Fl.  Ind.  Bat.  iii.  159. 
Cfr,  P.  dubius,  Spreng, 

/  5.  Pandanus  Balangg. 

Barrotia  BalanstBj  Ad.  Br.  in  Ann.  Sc.  Nat.  ser.  6,  i.  281, 
t.  xiv.  f.  3. 
Hab,  New  Caledonia. 

6.  P.  Barkiyi,  Balf.Jil.  in  Baker  Flor,  Maur.  Seyck.  397. 

P.  syhestris,  Krz.  in  Journ.  Asiat.  Soc.  Beng.  xxxviii.  (1869)  ii. 

3.  149;  id.  in  Flora  (Bot.  Zeit.)  Iii.  (1869)  453  {silvestris). 
Vinsonia  sylvestri^.  Gaud.  Atl.  Bon.  t.  xvii.  ff.  16,  17;  Walp. 
Ann.  i.  756;  Ad.  Br.  in  Ann.  Sc.  Nat.  ser.  6,  i.  290. 
Sab,  Mauritius. 
Pandanus  Bidur,  '''Jungh.  MSS. 

Miquel  refers  this  to  P.  latifoUus,  Rumph.,  which  is  P.  amaryllifolius, 
Roxb. ;  but  Kurz  regards  it  as  P.  dubius,  Spreng.  I  have  no  means  of  de- 
termining which  is  right. 

P.  Blancoi,  Kth.  En.  PI.  iii.  583. 

Cfr,  P.  odoratissimus,  L,fil, 
P.  Boryi,  Gaud.  Atl.  Bon.  t.  xxii.  f.  15. 

Cfr,  P.  odoratissimus,  L,fil, 

P.  BoucHKANUs,  C,  Koch  in  IVochenschr.  (1858)  131. 
P.  laiifolius,  Hort. ;  Lodd.  (Jd,  Koch,  /.  c). 
?P.  Pervilleanus,  Krz.  in  Journ.  Asiat.  Soc.  Beng.  xxxviii.  (1869) 
ii.  3.  149  (excl.  syn.  Vinsonia  drupacea.  Gaud.) ;  id.  in  Flora 
(Bot.  Zeit.)  Iii.  (1869)  453  (excl.  syn.). 
1  Vinsonia  Pervilleanaj  Gaud.  Atl.  Bon.  t.  xxxi.  ff.  1-7  (fid.  Koch. 
I  c.) ;  Walp.  Ann.  i.  756 ;  Wendl.  Ind.  Palm.  Cyclanth.  Pand 
Cycad.  (1854)  48 ;  Ad.  Br.  in  Ann.  Sc.  Nat.  ser.  6,  i.  291. 
Hab,  Madagascar. 

P.  BROMfiLiAFOLius,  Hort, ;  Desf,  Cat,  Hort,  Reg,  Par,  9 ;  Steud. 

Norn,  Bot.  (2nd  ed.)  ii.  251 ;  fVendl.  Ind,  Palm.  Cyclanth,  Pand. 

Cycad,  (1854)  48. 
Hab.  He  de  la  R<5union. 

7.  P.  but3rrophorus,  Krz,  in  Journ.  Asiat,  Soc,  Beng.  xxxviii.  (1869) 
ii.  3.  150;  id,  in  Flora  (Bot.  Zeit.)  Iii.  (1869)  454. 

Bryantia  butyrophora,  Webb  in  Gaud.  Atl.  Bon.  t.  xx. ;  Walp. 
Ann.  i.  754  ;  Ad.  Br.  in  Ann.  Sc.  Nat.  ser.  6,  i.  286,  291. 
Hab.  

P.  CALATHIPHORUS. 

Hombronia  calathiphoraf  Gaud. ;  Hombr.  et  Jacq.  Voy.  au  P61e 
Sud,  Monocot.  t.  iii. 
flab.  lies  Salomon. 
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Pandanus  Candelabrum,  De  Vriese  in  Kew  Gard.  Misc.  vi.  285. 
Cfr.  P.  Candelabrum,  Pal.  Beauv. 

P.  Candelabrum,  Hook.  Bot.  Mag.  t  5014  (syn.  excl.). 
Qfr,  P.  utilis,  Bory. 

8.  PandantiB  CandeLabnun,  Pal  Beauo,  FL  d^Ow.  et  Ben.  i.  37,  tt. 
xxi,  zxii ;  Pers.  Synops,  ii.  597  (syn.  excl.) ;  Lam.  Encyc.  Bot.  Suppl. 
i.  5/6  (Baquois  candelabre) ;  Spreng.  Syst.  Veg.  iii.  898 ;  Kih.  En.  PI. 
iii.  96 ;  Steud.  Norn.  Bot.  (2nd  ed.)  ii.  251  (syn.  excl);  Voigt  Cat.  Hort. 
Cale.  683;  Miq.  Anal.  Bot.  Ind.  ii.  17;  fVendl.  Ind.  Palm.  Cyclanth. 
Pand.  Cycad.  (1854)  45;  Krz.  in  Joum.  Asiat.  Soc.  Beng.  xxxviii. 
(1869)  ii.  3.  148;  id.  in  Flora  {Bot.  Zeit.)  UL  (1869)  452. 

Pandanus  Candelabrum,  De  Vrie'se  in  Kew  Gard.  Misc.  vi.  285 ; 

id.  in  Tuinbouw  Flora  i.  169. 
IP.javanicus,  Hort  (fid.  Wendl.  Ind.  Palm.  Cyclanth.  Pand. 

C^'cad.  (1854)  45.    Var.  glaucescens,  Hort. ;  Wendl.  Ind.  Palm. 

Cyclanth.  Pand.  Cycad.  (1854)46;  •Album  Dalli^re  ii.  (18/4) 

t.  41.    Var.  variegaius,  Ilort. ;  Wendl.  Ind.  Palm.  Cyclanth. 

Pand.  Cycad.  (1854)  46;  The  Garden  iii.  (18^3)  18,  c.  ic.  xyl. 
Tuckeya  Candelabrum,  Gaud.  Atl.  Bon.  t.  xxvi"  ff.  10-20  ;  Walp. 
/  Ann.  i.  755 ;  Ad.  Br.  in  Ann.  Sc.  Nat.  ser.  6,  i.  291. 

^^^  Hab.  Guinea. 

P.  caricosus,  Hort.;  Wendl.  Ind.  Palm. Cyclanth,  Pand.  Cycad.  (1854) 
46.  Cfr.  P.  furcatus,  Roxb. 

P.  caricosus,  Miq.  Anal.  Bot.  Ind.  ii.  16. 
Cfr.  P.  furcatus,  Roxb. 

P.  caricosus,  Rumph.  Herb.  Amb.  iv.  154. 
Cfr,  P.  caricosusj  Spreng. 

P.  CARICOSUS^  Seem.  Flor.  Vitiens.  281. 

Hab.  Fiji. 

Norn.  mdg.  *'  Kiekie  "  or  '*  Voivoi." 

9.  P  caxicosos,  Spreng.  Syst.  Veg.  iii.  897. 

P.  caricosus,  Rumph.  Herb.  Amb.  iv.  154;  Ktli.  En.  PI.  iii.  98; 
Steud.  Norn.  Bot.  (2nd  ed.)  ii.  251 ;  Hassk.  in  Flora  (Bot. 
Zeit.)  1842,  Beibl.  ii.  13;  id.  Cat.  Bog.  60;  Voigt  Cat  Hort. 
Calc.  683  ;  Wendl.  Ind.  Palm.  Cyclanth.  Pand.  Cycad.  (1854) 
45  (syn.  excl.);  Miq.  Fl:  Ind.  Bat.  iii.  163 ;  Krz.  in  Miq.  Ann. 
Mus.  Lugd.-Bat.  ii.  54;  id.  in  Seem.  Journ.  Bot.  v.  (1867) 
100,  t.  Ixii.  ff.  1-3  (syn.  excl.);  id.  in  Journ.  Asiat.  Soc.  Beng. 
/  xxxviii.  ( 1869) ii.  3. 146;  id.  in  Flora  (Bot.  Zeit.)  Hi.  (1869) 450. 

Hab.  Indian  archipelago. 

Norn.  vulg.  "  Pandang  ayer  "  in  Malay^ "  Lassiaal"  in  Amboina,  "  Lasi- 
attal"  in  Hitoe, '*  Lackiabit "  in  Bonoa  (Rtein/?^.);  "Harassus  gedeh" 
'       {HassU.) ;  "  Sarengseng  "  in  Java  {Krz.). 
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Pandanus  cauliflorus;  Carm.  MSS, 
Hah,  Mauritius. 

P.  ceramensis,  Hort. 

Cfr.  P.  conoideus,  Ldrm. 

P.  ceramicuB,  Rumph.  Herb.  Amb.  iv.  149.  t.  Ixxix. 
Cfr.  P.  conoideus^  Lam, 

P.  Chamissonis,  Gaud.  All.  Bon.  t.  xxii.  f.  9. 

Cfr.  P.  odoratissimus,  L.  fil, 

10.  P.  conglomerattis,  Balf.fil,  in  Baker  Flor,  Maur,  Seych,  403. 

1  Dory  stigma  mauritianum,  Gaud.  Atl.  Bon.  t.  xiii.  ff.  25-27; 
Walp.  Ann.  i.  755 ;  Ad.  Br.  in  Ann.  Sc.  Nat.  ser.6, 1.  291. 
Hob.  Mauritius. 

Possibly  this  is  P.  rqfleams,  De  Vriese. 
P.  conoideus,  De  Vriese  in  Kew  Gard.  Misc.  vi.  264. 
Cfr,  P.  montanus,  Bory, 

11.  P.  conoidetis,  Lam,  Encyc,  Bot,  i.  372  (ezcl.  0)  (Baquois  conoide); 
Spreng,  Syst,Veg,  iii.898(excl.  syn.  P.  sylvestris,  Rumph.);  Bqj,  Hort. 
Maur,  303(exel.  syn.  P.  conoideus.  Pet  TA.,  et  hab.  "Maiurice"); 
Pritz,  Ind,  Icon,  793  {concidens), 

P.  ceramensis,  Hort. ;  Hamb.  Gartenzeit.  xix.  (1863)  197  (fid. 

Koch  in  Wochenschr.  xv.  (1872)  239. 
P.  ceramicus,  Rumph.  Herb.  Arab.  iv.  149.  t.  Ixxix. ;  Kth.  En.  PI. 
iii.  98(excl.  syn, P. sylvestris,  Rumph.);  Miq.  Flor.  Ind.  Bat. 
iii.  162 ;  Krz.  in  Miq.  Ann.  Mus.  Lugd.-Bat.  ii.  54 ;  id.  in  Seem. 
Journ.  Bot.  V.  (1867)  104;  id.  in  Joum.  Asiat  Soc.  Beng. 
xxxviii.  (1869)  ii.  3. 147;  id.  in  Flora (BotZeit.)  Iii.  (1869)451. 
Hab,  Indian  archipelago. 

Nom,  vulg,  "  Pandang   ceram "  in  Mal^  "  Saun  "  or  "  Saoen  '*  in 
Ceram,  "  Sipa  sipa  "  in  Temate,  and  "  Kleba  "  in  Boeroe  (Rumph.). 
P.  conoideus.  Pet.  Th.  in  Bull.  Sc.  Soc.  Phil.  Paris  (aoat  1808)  6. 

Cfr,  P.  prostratus,  Ba/f.//. 
P.  crassipes,  Wall. 

Cfr,  P.  furcatus. 

P.  CYLINDRICU8,  Hort. 

Hab,  

P.  DRCORU8,  Hortr,    Wochenschr,  xiii.  (1870)  166;    GartenHor.   xx. 

(1871)24. 
Hab,  New  Caledonia. 

"   12.  P.  decumbesis. 

Barrotia  decumbens.  Ad.  Br.  in  Ann.  Sc  Nat.  ser.  6,  i.  286, 
t.  XV.  f.  6. 
Hab,  New  Caledonia. 
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PudgMMg  deJUrmM,  Hort. 

Cfr,  P.  Doorniauut,  De  Vriewe, 
P.  (inMstMt,  SoUnd.  in  Herb.  Banks;  id.  Prim.  Flor.  Ins.  Pacif.  (ined.) 
352. 

Is  Freifcinetia  demuaa,  Br.  &  Benn.  Fl.  Jst.  L  32,  34. 
P.  dittiekmsy  Hort. ;  lU.  Hort.  six.  (1872)  55. 
Cfr,  P.  utilis,  Bory, 

Pandanus  DOORNIANU8,  De  VHetei  fVendl.  Ind.  Palm,  Cffclanik. 
Pnd,  Cyead.  (1854)  45. 

P.  defiexu9,  Hort.  (fid.  WendJ.  /.  c). 

P.  UmgifoliuM,  Hort.  (fid.  Wendl.  /.c.) ;  Steud.  Num.  Bot.  (2nd 
ed.)ii.  251. 
Hab,  lie  de  U  Reunion. 
P.  DoM^iani,  Gand.  AtL  Bon.  t.  xxii.  f.  16. 

Cfr.  P.  odoratissimus,  L.JS/. 
la  p.  drapaceoB,  Pe^  TA.  m  Bw//.  5c.  iS^.  Phil.  Paris  (aoiit  1808) 
4 ;  icf.  m  *Desv.  Joum.  de  Bot.  i.  45 ;   Lam.  Encyc.  Bot.  Suppl,  i. 
576;  Spreng.  Syat.  Veg.  iii.  898;  Bqj.  Hort.  Maur.  302;  Kth.  En. 
PL  iii.  96;  Steud.  Norn.  Bot.  (2nd  cd.)  ii.  251 ;  Voigt  Cat.  Hort.  Cole, 
683;  Krz.  in  Seem.  Joum.  Bot.  y.  (1867)  132;  Balf.fil.  in  Baker 
Flor.  Maur.  Seych.  400. 
P.  gtrigilis,  Carm.  MSS. 
Hab.  Mauritius. 
Nom.  tmlg.  Baquois  marron. 

14.  P.dubiiiB,  Spreng.  Syst.  Veg.  iii.  89?  (excl.  syn.  P.  erigens,  Pet.  Th. 
et  bab.  ins.  Mascaren.) ;  Bqj,  Hort.  Maur.  301  (excl.  syn.  et  hab. 
ins.  Mascaren.) ;  Kth.  En.  PI.  iii.  95 ;  Steud.  Norn,  Bot.  (2nd  ed.) 
ii.  251  (excl.  syn.)  ;  Miq.  Flor.  Ind.  Bat.  iii.  159  ;  Krz.  in  Seem. 
Joum.  Bot.  V.  (1867)  127,  t.  Ixiv.  £F.  0-2 ;  fU  t»  Joum.  Asiat.  Soc. 
Beng.  xxxviii.  (1869)  ii.  3.  148  (excl. syn.  Barrotia  tetrodon,  Gaud.); 
id.  in  Flora  {Bot.  Zeit.)  yii.  (1869)  452  (excl.  syn.  Barrotia  tetrodon. 
Gaud.). 

Folium  baggea  marUimum,  Rumph.  Herb.  Amb.  iy.  151,  tt.  Ixxx. 

&  Ixxy.  fig.  A. 
Folium  baggea  verum,  Rumpb.  Herb.  Amb.  iv.  150. 
IHon^onia  edulisj  Gaud.  AtL  Bon.  t.  xxii.  f.  17 ;  Walp.  Ann.  i. 

755;  Ad.  Br.  in  Ann.  Sc.  Nat  ser.  6,  i.  291. 
Pandanus  Bagea,  Miq.  Flor.  Ind.  Bat.  iii.  159 ;  Krz.  in  Seem. 

Joum.  Bot  y.(  1867)  130. 
P.  Bidur,  •Jungh.  MSS. ;  Miq.  Pi.  Jungh.  i.  166  (fid.  Krz.  /.  c). 
IP.  edulis,  De  Vriese  in  Kew  Gard.  Misc.  yi.  264. 
P.fascicularis  fi.  Lam.  Encyc.  Bot.  i.  372. 
P.  latissimus,  Blum.  Rumph.  i.  t.  (physiognomonica)  53  (fid.  Krz. 
I.  c);  Hassk.  Cat.  Bog.  60;  Miq.  Anal.  Bot.  Ind.  ii.  17 ;  id. 
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PL  Jungh.  i.  166;  Wendl  Ind.  Palm.  Cyclanth.  Pand.  Cycad. 
(1854)  4G ;  Flor.  des]  Jard.  des  Pays-Bas  v.  (1862)  64 ;  Krz. 
in  Miq.  Ann.  Mus.  Lugd.-Bat.  ii.  52. 
P.  magnus,  Rumph*  Ilerb.  Amb.  iv.  150. 
Hab,  Indian  archipelago. 

Nom,  vulg.  "  Ilaun  pantey  "  or  "  Daun  baggea "  in  Malay,  "  Haun 
laynulun  "  or  "  Haun  wassi"  in  Amboina,  "Ima  "  or  "  Imai "  in  Cerani, 
"  Wacun  ranu "  in  Banda,  "  Areu "  or  "  Pandang  wang "  in  Java 
(Jlumph,) ;  "  Bidur  "  or  "  Bidocr  "  in  U^Miquel) ;  "  Paoun  "  in  lies 
Mariannes  {Gaud.), 

Pandanus  edulis,  De  Vriese  in  Kew  Gard.  Misc.  vi.  264. 
C/t,  p.  dubius,  Spreng. 

Pandanus  edulis.  Pet.  Th,  in  Bull.  Sc,  Soc,  Phil  Paris  (aodt  1808) 
5 ;  id,  in  *Desv,  Joum.  deBot.  i.  47 ;  Lam.  Encyc.  Bot.  SuppL  i.  5/7 
(Baquois  comestible);  Spreng,  Syst.  Veg.  iii.  898;  Kth.  En,  PL  iii. 
99;  Steud.  Nom.  Bot,  (2nded.)  ii.  251 ;  Voigt  Cat.  Hnrt.  Calc.  683 ; 
Krz.  in  Seem.  Joum.  Bot.  v.  (1867)  131. 

Hab,  Madagascar. 

P.  elegans,  Pet.  Th.  in  Bull.  Sc.  Soc.  Phil.  Paris  (ao(it  1808)  4. 
Cfr,  P.  sylvestris,  Bory. 

P.  elegantissimus,  Hort.,  and  var.  latifolius,  Hort. 
Cfr,  P.  utilis,  Bory, 

P.  ENSiFOLius,  Pet.  Th.  in  Bull.  Sc.  Soc.  Phil,  Paris  (aoiit  1808) 

4;  id.  in  Desv,  Joum,  de  Bot,  i,  46;  id.  Prod.  Phyt.  in  Melanges; 

Lam,  Encyc,  Bot.  Suppl,  i.  5/6  (Baquois  ensiforme);  Spreng.  Syst. 

Veg.  iii.  898  ;  Boj.  Hort.  Maur.  301  (excl.  hab.)  ;  Kth.  En.  PL  iii. 

97 ;  Steud.  Nom.  Bot.  (2nd  ed.)  ii.  251 ;  Krz.  in  Seem.  Joum.  Bot.  v. 

(1867)  133. 
Hab.  Madagascar. 
Nom.  vulg.  "  Sitchiric." 

P.  erigens,  Pet.  Th.  in  Bull.  Sc.  Soc.  Phil.  Paris  (aoftt  1808)  5. 
Cfr.  P.  raontanus,  Bory. 

f    P.  EXALTATUS,  Blonco  FL  de  Filip.  778  ;  Kth.  En.  PL  iii.  584;  Miq. 
Flor.  Ind.  Bat.  iii.  163;  Krz.  in  Seem.  Joum.  Bot.  v.  (1867)  130. 
Hab,  Philippines. 
Nom.  vulgy*^^\SLS'SA.*' 

15.  P.  Eydouxia,  Balf.fiL  in  Baker  Flor.  Maur.  Seych,  401. 

Eydouxia  macrocarpa.  Gaud.  Atl.  Bon.  t.  xviii.  ff.  1-6;  Walp. 
Ann.  i.  755 ;  Ad.  Br.  in  Ann.  Sc.  Nat.  ser.  6,  i.  291. 
Hab.  Mauritius. 

P*fascicularis,  Lam.  Encyc.  Bot.i.372  (excl.  P). 
Cfr,  P.  odoratissimus,  L.Jil. 
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Pandaniu  fameularis  P,  Lam.  Encyc.  Bot.  i.  372. 

Cfr,  P.  (liibius,  Sftreng, 
P.flabeUiformis  (JUtgelliformis),  E.  Carr.  Rev.  Hort.  1866, 271  (cam  ic). 

Cfr.  P.  utilis,  Borg. 

16.  Pandantis  foetidus,  Roxb,  Hort.  Beng,  71  >  tU  JVor.  ItkI.  iii.  742 ; 
id.  Jcofi.  ined,  tt.  994, 995 ;  Kth,  En,  PL  iii.  98 )  Steud.  Norn.  Bot  (2nd 
ed.)ii.  261 ;  Voigt  Cat.  Hort.  Calc.  683;  Wendl.  Ind.  Palm.  Cyclanth. 
Pond.  Cycad.  (1854)  45 ;  Miq.  Flor.  Ind.  Bat,  iii.  160 ;  Krz.  in  Seem. 
Joum. Bot.  V.  (1867)  101,  t.  Ixii.  ff.  4-6;  id.  in  Joum.  Asiat.  Soc.Beng. 
xxxviii.  (1869)  ii.  3.  146;  id.  in  Flora  {Bot.  Zeit.)  Iii.  (1869)  450. 
Fisquetia  macrocarpa.  Gaud.  All.  Bon.  t.  iv.  ff.  2-8 ;  Walp.  Ann. 
i.  755;  Ad.  Br.  in  Ann.  So.  Nat.  ser.  6y  i.  291. 
Hab.  Bengal;  Assam. 

Nom.xmlg.  "Keur-kanta"  (Hinrf.)/'Kea-kanta"(5en5r.),  "Miinden," 
'  Kede-pu." 

P.  FoRSTERi,  Moore  ^  MuelL  Frag.  Pkyt,  Austr.  vii.  tab.  and  viii. 

220. 
HcJf.  Lord  Howe's  Island. 

P.  PRA6RAN8,  Goud.  Atl.  Bon.  t  xxii.  f.  10;  Walp.  Ann.  i.  752;  Ad. 
Br.  in  Ann.  Sc.  Nat.  ser.  6,  i.  274,  290,  t.  xv.  f.  10. 

P.  peduncttlatus,  R.  Br.  ex  Muell.  Fragm.  partim  (fid.  Ad.  Br.). 
Hab.  lies  Mariannes. 

P.  FRBYCINKTIOIDE8,  Krs.  in  Joum.  Asiat.  Soc.  Beng.  xxxTiii.  (1869) 
ii.  3. 151 ;  id.  in  Flora  (Bot.  Zeit.)  Iii.  (1869)  456. 

SouUyetia  freycinetioides,  Gaud.  Atl.  Bon.  t.  xix. ;  Walp.  Ann. 
i.  765;  Ad.  Br.  in  Ann.  Sc.  Nat.  ser.  6,  i.  291. 

Hab. 

I  am  donbtful  if  this  is  a  Pandanus. 

17.  P.  fbicatns,  Roxb.  Hort.  Beng.Jl;  id.  Flor,  Ind.  iii.  744-,  Spreng. 
Syst.  Veg.  iii.  898;  Eth.  En.  PI.  iii.  98  ;  Steud.  Norn.  Bot.  (2nded.) 
ii.  251 ;  Hassk.  in  Flora  (Bot.  Zeit.)  1842,  Beibl.  ii.  12;  id.  Decad. 
in  Tijdschr.  Hoev.  ^  De  Vriese  ix.  170;  id.  Cat.  Hort.  Bog.  60 ;  id. 
PI.  Jav.  Bar.  163;  Voigt  Cat.  Hort.  Calc.  683;  Miq.  Anal.  Bot.  Ind. 
ii.  10,  t.  ii. ;  id.  in  PI.  Jungh.  i.  166;  id.  Flor.  Ind.  Bat.  iii.  162,  t. 
xxxvii;  Wendl.  Ind.  Palm.  Cyclanth.  Pand.  Cycad.  (1854)  45; 
Dalz.  ^  Gibs.  Bomb.  Flor.  279;  Flor.  des  Jard.  des  Pays-Bas  iv. 
(1861)  11 1 ;  ?TAw.  En.  PI.  Zeyl.  327 ;  Krz.  in  Miq.  Ann.  Mus.  Lugd.- 
Bat.  ii.  54;  id.  in  Seem.  Joum.  Bot.  v.  (1867)  102;  id.  in  Joum. 
Asiat.  Soc.  Beng.  xxxviii.  (1869)  ii.  3. 147 ;  id.  in  Flora  {Bot.  Zeit.) 
Iii.  (1869)451. 

Barrotia  diodon,  Gaud.  Atl.  Bon.  t.  xiii.  ff.  15-24;  Walp.  Ann. 
i.  754 ;  Ad.  Br.  in  Ann.  Sc.  Nat.  ser.  6,  i.  291. 

Kaida  Tsjerria,  Reede  Hort.  Mai.  ii.  t.  viii. 
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PandanuB  caricosus,  Hort.  (fid.  Wendl.  Ind.  Palm.  Cyclanth. 

Pand.  Cycad.  (1854)  46). 
P.  caricosusy  Miq.  Anal.  Bot.  Ind.  ii.  16  (fid.  Miquel). 
P.  crassipes.  Wall. 

P.  horridui,  *Rnwdt.  MSS. ;  Bl.  Oat.  Bog.  Ill  (fid.  Hasskl.). 
P.  Lais,  Kurz  in  Miq.  Ann.  Mus.  Lugd.-Bat.  ii.  54  (fid.  Krz.)  ; 

id.  in  Natuurk.  Tijdscbr.v.  Ned.  Ind.  xxyii.2l8;  Wochenschr. 

xiv.  (1871;  183. 
P.spinifructus(spinifractus,  Krz.),  Dennst.  Clav.  Hort.  Mai.  11- 
P.  urophyllus,  Hance  in  Trim.  Journ.  Bot.  i v.  (1875)  68. 
Ryckia  furcata,  De  Vriese  in  Versl.  kl.  Akad.  Wet.  ii.  (1854) 

203;  id.  in  Kew  Gard.  Misc.  vi.  268;  id.  in  Linnsa  xxvi. 

764 ;  id.  in  Tuinbouw  Flora  i.  177 ;  id.  in  Flor.  des  Jard.  des 

Pays-Baa  i.  (1858)  25  ;  Walp.  Ann.  v.  858. 
Hab,  From  Himalayas  to  Indian  archipelago,  also  Ceylon. 
Nom.  tmlg.  "  Tjankuang  "  or  "  Bangkoang,"  "  0-kaiyeya  "  in  Ceylon 
{Thwaites);  "Lais  "  in  Eastern  archipelago  and  "  Korr"  in  Sikkim  (Kurz), 

Pandanus  glaucescens,  Hort. ;  Proc,  Roy,  Hort.  Soc.  v.  (1865)143. 

Hab. 

P.  glaucus,  Hort. 

Cfr.  P.  sessilis,  Hort. 
P.  globuUferus,  Pet.  Th.  in  Bull.  Sc.  Soc.  Phil.  Paris  (ao^lt  1808)  5. 

Cfr.  P.  sphaeroideus.  Pet.  Th. 

*  P.  GRACILIS,  Blanco  FL  de  Filip.  778;  Kth.  En.  PL  iii.  584 ;  Krz.  in 

Seem.  Journ.  Bot.  v.  (1867)  130. 
Hab.  Philippines. 
P.  gramineus,  Hort.,  is  Freycinetia  graminea,  Bl. 
P.  graminifolius,  Hort.  -,   Miq.  Anal.  Bot.  Ind.  ii.  17,  is  Freycinetia 

leucacantha,  Miq. 

18.  P.  grainixiifoliiis,  Kurz  in  Seem.  Journ.  Bot.  v.  (1867)  104 ;  id.  in 
Journ.  Asiat.  Soc.  Beng,  xxxviii.  (1869)  ii.  3.  147  ;  id.  in  Flora  (Bot. 
Z«/.)  Iii.  (1869)451.  « 

Hab.  Tenasserim. 

19.  P.  helicopus,  Krz.  in  Miq.  Ann.  Mus.  Lugd.-Bat.  ii.  54,  t.  ii;  id. 
in  Natuurk.  Tijdsckr.  v.  Ned.  Ind.  xxvii.  219  ;  id.  in  Seem.  Journ. 
Bot.  V.  (1867)  101 ;  Krz.  in  Journ.  Asiat.  Soc.  Beng.  xxxviii.  (1869) 
ii.  3.  147;  id.  in  Flora  (Bot.  Zeit.)  hi.  (1869)  451. 

Hab.  Banca. 

Norn.  vulg.  "  Rassouw." 

20.  P.  heterocaxpns,  Balf.fil.  in  Baker  Flor.  Maur.  Seych.  399. 
Hab.  Rodriguez. 

Nom.  vulg,  "  Vacoa  Cal^  rouge  et  blanc,"  "  Vacoa  sac,"  "  V.  poteau/' 
"  V.  parasol,"  "  V.  m&le ;"  "  Pavihon  "  of  Leguat. 


f 


Digitized  by 


Google 


DB.  I.  B.  BALFOUB  ON  THE  GESUS  Pi^NDANUS.  49 

Pandanus  Hbudblotianus. 

Heterostigma  Heudelotianum,  Gaud.  Atl.  Bon.  t.  zxv.  ff.  15-31 ; 
Walp.  Ann.  i.  755 ;  Ad.  Br.  in  Ann.  Sc.  Nat.  ger.  6,  i.  291. 
Hab.  Senegambia. 
Norn.  vulg.  "  Fang-Jani "  (Le  M.  et  Dene). 

P.  Hoffa,  *Ckapelier  MSS. ;  Bqj.  Hort.  Maur.  303. 

Hab.  Madagascar. 

Norn. vulg.  "  floffa "  (Malg.) ;  "  Vacoua  sans  Opines  "  (Maur.). 

21.  P.Hornei,  Balf.fil.  in  Baker  Flor.  Maur.  Seych.  397. 
Hob.  Seychelles. 

P.  korridus,  'Rnwdt.  MSS. 

Cfr.  P.  furcatus,  Roxb. 

P^ouLLBTii,  J?.  Carr.  in  Rev.  Hort.  1868,  210,  f.  23. 
l/^Hab.  Singapore. 

P.  humUiSy  Jacq.  Fragm.  21,  t.  xiv.  f.  2. 

Cfr.  P.  sylvestris,  Bory, 

P.  humiUs,  Lour.  Flor.  Cochin.  603  (excl.  syn.  Kaida  taddi,  Reede). 
Cfr.  P.  polycephalus.  Lam, 

P.  huoulis,  Rumph.  Herb.  Amb.  iv.  143,  t.  Ixxvi. 
Cfr.  P.  polycephalus.  Lam, 

22.  P.  Iceryi,  Home  MSS. ;  Balf.fil.  in  Baker  Flor.  Maur.  Seych.  400. 
Hab.  Mauritius. 
P.  incUnans,  Soland.  in  Herb.  Banks,  is  Freydnetia  Banksii,  A.  Conn. 

iNERMis,  Blanco  Fhr.  de  Filip.  (2nd  ed.)  537. 
ffab.  Philippines. 

P.  inermis,  Rnwdt.  in  Bl.  Cat.  Bog.  Ill . 
Cfr.  P.  laevis.  Lour. 

P.  inermis,  Roxb.  Hort.  Beng.  71. 

Cfr.  P.  laevis,  Lour. 

iNTEGRiFOLius,  TiOur. ;  Stcud.  Norn.  Bot.  (2nd  ed.)  ii.  251. 
Hab.  China;  East  Indies. 
P.  javanicus,  Hort.,  and  var.  glaucescens,  Hort.,  and  var.  variegatus, 

Hort.  Cfr.  P.  Candelabrum,  Pal.  Beauv. 

23.  P.  Kaida,  Krz.  in  Joum.  Asiat.  Soc.  Beng.  xxxviii.  (1869)  ii.  3. 
148  (excl.  syn.) ;  id.  in  Flora  {Bot.  Zeit.)  lii.  (1869)  452  (excl.  syn.). 

Kaida,  Reede  Hort.  Mai.  ii.  tt.  ii.-v. 

P.Candelabrum,Kn.in  Seem.  Joum.  Bot.  v.  (1867)  127  (excl.  syn.). 

24.  P.  labyrinthidis,  Krz.  in  Mig.  Ann.  Mus.  Lugd.-Bat.  ii.  53 ;  id.  in 
Seem.  Joum.  Bot.  y.  (1867)  103;  id.  in  Joum.  Asiat.  Soc.  Beng. 
xxxviu.  (1869)  ii.  3.  147;  id.  in  Flora  {Bot.  Zeit.)  lii.  (1869)  451. 

Hab.  Sujpatra. 

Ifnm.  vulg.  "  Attoenoe,"  or  "  Pandan." 

LIUTN.  JOUBir. — ^BOTAITT,  VOL.  XTII.  E 
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25.  Pandanus  laevis,  Lour.  Flor.  Cochin.  604  ;  Willd.  Sp.  PL  it.  646 
(glattrippiger  Pandanns)  ;  Pers.  Synopi,  ii.  697 ;  Lam.  Encyc.  Bot. 
SuppL  i.  575  (Baquois  lisse) ;  Spreng.  Syst,  Veg.  iii.  898 ;  Steud,  Nom. 
Bot.  (2nd  ed.)il25\, 

P.  amaryllidifolius,  Hort.  Amst.  et  Paris  (fid.  Wendl.  Ind.  Palm. 

Cyclanth.  Pand.  Cycad.  (1854)  46). 
P.  inermis,  Rnwdt.,  Blum.  Cat.  Bog.  Ill ;  Hasakl.  in  Flora  (Bot. 

Zeit.)  1842,  Beibl.  ii.  13;  id.  Cat.  Bog.  60. 
P.  inemUSfRoxh.  Hort.  Beng.  71 ;  Flor.  Ind.  iii.  744;  Kth.  En. 
PI.  iii.  100;  Steud.  Nora.  Bot.  (2nd  ed.)  ii.  251 ;  Wendl.  Ind. 
Palm.  Cyclanth.  Pand.  Cycad.  (1854)  46  (excl.  bab.  et  syn.). 
P.  l€Bvis,  Rumpb.  Herb.  Arab.  iv.   148;  Kth.  En.  PI.  iii.  100; 
Hasskl.  Cat.  Bog.  60;  id.  PI.  Jav.  Rar.  163;  Miq.  Anal.  Bot. 
Ind.  ii.  17;  Wall.  Cat.  8589;  Krz.  in  Seem.  Joum.  Bot.  v. 
(1867)  126 ;  id.  in  Joum.  Asiat.  Soc.  Beng.  xxxviii.  (1869)  ii. 
3. 149  ;  id.  in  Flora  (Bot.  Zeit.)  Hi.  (1869)  453 ;  id.  Flor.  Brit. 
Birm.  ii.  508. 
P.  longifolius,  Hort.  Berol.  et  Ins.  pav.  Potsd.  (fid.  Wendl.  Ind. 

Palm.  Cyclantb.  Pand.  Cycad.  (1854)  46). 
P.  moschatus,  Rumpb.  Herb.  Amb.  iv.  147 ;  Voigt  Cat.  Hort. 
Calc.  682;  Clegb.  Cat.  Hort.  Madr.  24;  Miq.  Flor.  Ind.  Bat. 
iii.  165;  Krz.  in  Natuurk.  Tijdschr.  v.  Ned.  Ind.  xxvii.  219 ; 
id.  in  Miq.  Ann.  Mus.  Lugd.-Bat.  ii.  52. 
y  P.  odoratissimus,  Noronh.  PL  Jav.  in  Verb.  Bat.  Genootscb.  v.  83. 

Hab.  Indian  arcbipelagO;  Cochin  China. 

Nom.  vulg.  "  La  buon,"  "  La  khai "  (Lour.) ;  «  Pandang  caaturi "  ia 
Malay,  "  Patat "  in  j[ava,  "  Pandang  lengis  "  in  Balay  (Rumph.) ;  "  Hara- 
ghag  "  (Hasskl) ;  "  Poedak  "  or  "  Pudak  "  (Miguel  *  Hasskl). 

P.  lavis,  Rumpb,  Herb.  Amb.  iv.  148. 
Cfr.  P.  la;vis.  Lour. 

P.  LAGEN^PORMIS. 

Sussea  lagerKsformis,  Gaud.  Atl.  Bon.  t.  xxv.  ff.  11-14;  Walp. 
Ann.  i.  755  ;  Ad.  Br.  in.  Ann.  Sc.  Nat.  aer.  6,  i.  291. 
Hab.— 

/P.  Lais,  Ilort. 
V  ITab.  Moluccas. 

P.  LaiSf  Krz.  in  Miq.  Ann.  Mus.  Lugd.-Bat.  ii.  54. 

Cfr.  P.  furcatus,  Roxb. 
P.  latifoliuSy  Hort. 

Cfr.  P.  polycephalus,  Lam 
P.  latifolius,  Hort.  Lodd. 

Cfr.  P.  Boucbeamis,  C.  Koch. 
P.  latifolius,  Rumpb.  Herb.  Amb.  iv.  146,  t.  Ixxviii. 

Qfr.  P.  amar}'llifoliu8,  Roxb. 
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Pandanus  latifotius,  Yoigt  in  Flora  (Bot.  Zeit.)  1824,  Syll.  ii.  52. 

?  If  P.  laiifolius,  Hort. 
P.  latissimuSy  Blume  Rumph.  i.  t.  (physiognomonica)  53. 
Miquel  refers  this  species  to  P.  latifolius,  Rumph.,  which  is  P.  a/nary  I- 
UfoUus,  Roxb. ;  Kurz  identiiies  it  with  P.  dubius,  Spreng. 

Pandanus  lbonensis,  Hort,;  Wendl,  Ind.  Palm,  Cyclanth,  Pand, 
Cycad,  (1854)  46. 
^^    Ilab.  Guinea. 

26.  P.  Leram,  Jones  in  Voigt  Cat,  Hort,  Calc.  683 ;  Krz,  in  Journ. 
Asiat,  Soc,  Beng,  xxxviii.  (1869)  ii.  3.  148;  id.  in  Flora  {Bot,  Zeit.) 
lii.  (1869)  452;  id.  Flor.  Brit,  Birm.  ii.  50/. 
Mellori,  Asiat.  Res.  161  (c.  tab.). 
P.  Leram  p.  macrocarpa,  Krz.  in  Seem,  Journ.  Bot.  v.  (1667) 

106  (fid.  Kurz). 
P.  Millore,  Roxb.  Hort.  Beng.  71 ;  ♦Icon.  ined.  xv.  4  (fid.  Kurz). 
Roussinia  indica.  Gaud.  Atl.  Bon.  t.  xxi.  ff.  1-4 ;  Walp.  Ann.  i. 
755 ;  Ad.  Br.  in  Ann.  Sc.  Nat.  ser.  6,  i.  291. 
Hab,  Nicobar  and  Andaman  Islands. 

Kom,  vulg.  "  Mangdat ;"  "  Larum  "  or  "  Leram  "  in  Andaman  Islands ; 
*'  Mellori"  in  Portuguese;  Nicobar  Bread-fniit. 

P.  Leram,  Krz.  (non  Jones)  in  Seem.  Journ.  Bot.  v.  ( 1867)  105  (exd.  /3). 

Cfr,  P.  andamanensium,  Krz. 
P.  Leram  j3.  macrocarpa,  Krz.  in  Seem.  Journ.  Bot.  v.  (1867)  106. 
Cfr,  P.  Leram,  Jones. 

P.  leucacanthus,  Hort. 

_  Cfr,  P.  odoratissimus^  L.  fil. 

P.  leucanthus,  Hasskl.  in  Flora  (Bot.  Zeit.)  1842,  Beibl.  ii.  14. 
Cfr,  P.  odoratissimus,  L,fiL 

P.  Linntei,  Gaud.  Atl.  Bon.  t.  xxii.  ff.  1-8. 

Cfr,  P.  odoratissimus,  L.fil, 

P.  LiNNsi,  Hort, 

Hab. 

P.  UttoraliSy* Jungh,  Topogr.  Nat.  Reise  d.  Java  61  (fid.  Kurz.). 
Cfr,  P.  odoratissimus,  L,fiL 

P.  LiTTORALiB,  Krz,  in  Journ,  Asiat,  Soc.  Beng.  xxxviii.  (1869)  ii.  3. 
150;  id,  in  Flora  (Bot,  Zeit.)  lii.  (1869)  454. 

Jeanneretia  littoralis,  Gaud.  Atl.  Bon.  xxv.  fl".  1-7;  Walp.  Ann. 
i.  755;  Ad.  Br.  in  Ann.  Sc.  Nat.  ser.  6,  i.  291. 
Hab,  Indian  archipelago. 

P.  LIVIDU8,  Hort,',  Wendllnd.  Palm,  Cyclanth,  Pand.  Cycad,  (1854) 
46. 

Hab, 

£2 
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Pandanus  hngifoHiu,  Hort.  Berol.  et  Ins.  pay.  Potsd. 
Cfr.  P.  laevis.  Lour, 

P,  Umgifolius,  Hort.  Lodd. 

Cfr.  P.  Doomianus,  De  Vriese, 

P.  Loureiri,  Gaud.  Atl.  Bon.  t.  xxii.  f.  13. 

CJr,  P.  odoratissimus,  L.fil, 
P.  lucidu8,WtJl. 

CJr.  P.  sylvestris,  Bory, 

Pandanus  macrocarpus^  Hort. 
Sab. 

27.  P.  macTocarpus,  VieilL  in  Ann.  Sc.  Nat.  ser.  4,  xvi.  51. 

Barrotia  macrocarpay  Ad.  Br.  in  Ann.  Sc.  Nat.  ser.  6,  i.  279, 
t,  xiv.  f.  I. 
Hab.  New  Caledonia. 
Nom.vulff.  "KeU^te." 

P.  MADAOA8CARIENSI8. 

Dorystigma  madaffoscariense.  Gaud.  Atl.  Bon.  t.  zzxi.  ff.  12-13 ; 
Walp.  Ann.  i.  765 ;  Ad.  Br.  in  Ann.  Sc.  Nat.  ser.  6,  i.  291. 
Hab.  Madagascar. 

This  may  be  merely  a  small  form  of  Dory  stiff  ma  maurUianum,  Gaud., 
for  which  see  Pandanus  conglomeratus,  Balf.  fil. 
P.  maffnus,  Rumph.  Herb.  Amb.  iv.  150. 
Cfr.  P.  dubius,  Spreng. 

V  P.  MALATENSis,  Blanco  Fl.  de  Filip.  (2nd  ed.)  536.] 
\  H^ab.  Philippines. 

P.  MARGINATU8,  Roxb.  Hort.  Beng.  71 ;  Steud.  Nom.  Bot.  (2nd  ed.) 

ii.  251 ;  Voigt  Cat.  Hort.  Calc.  683. 
Hab.  Ind.  or.,  Mauritius. 

P.  maritimus.  Pet.  Th.  in  Bull.  Sc.  Soc.  Phil.  Paris  (aoiit  1808)  4. 

Cfr.  P.  utilis,  Bory. 
P.  maritimus,  *Rumph. 

Cfr.  P.  odoratissimus,  L.fil. 

P.  mauritianus,  Hort. ;  111.  Hort.  vii.  (1860)  t.  265. 
Q/r.  P.  utilis,  Bory. 

P.  mauritianus,  Hort.  Berol.  et  Ins.  pay.  Potsd. 
Qfr.  P.  sylvestris,  Bory.] 

P.  Menziesii,  Ghiud.  Atl.  Bon.  t.  xxii.  f.  14. 

Cfr.  P.  odoratissimus,  L.fil. 

28.  P.  microcarpus,  Balf. fil.  in  Baker  Flor.  Maur.  Seych.  396. 

P.  microcarpus,  Carm.  MSS. 
Hab.  Mauritius. 
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Pandanus  nUcrocarpus,  Cairo.  MSS. 

Cfr.  P.  microcarpus,  Baff,fil, 

Pandanus  microstigma. 

5i«wa  microstigma.  Gaud.  Atl.  Bon.  t.  xxxviii. ;  Walp.  Ann.  i. 
755  J  Ad.  Br.  in  Ann.  Sc.  Nat.  ser.  6,  i.  291. 
Hab.  Madagascar. 

P.  MILITARIS. 

Fhquetia  miUtaris,  Gaud.  Atl.  Bon.  t.  v.  ff.  2-7 ;  Walp.  Ann.  i. 
1/^  755;  Ad.  Br.  in  Ann.  Sc.  Nat.  ser.  6,  i.  291. 

Hab.  Singapore. 

P.  MUlore,  Roxb.  Hort.  Beng.  71. 

Cfr,  P.  Leram,  Jones. 
P.  Minda,  •Panch.  in  herb. 

Cfr,  Pandanus  oblongus. 

29.  P.  Minda,  VieUl.  in  Ann.  Sc.  Nat.  ser.  4,  xvi.  61. 

Barrotia  aUissima,  Ad.  Br.  in  Ann.  Sc.  Nat.  ser.  6,  i.  277,  289. 
t.  xiv.  f.  2. 

P.  aUissimus,  Panch.  MSS.  (fid.  Ad.  Br.). 
Hab.  New  Caledonia. 
Nom.vulg.  "Minda.'* 

30.  P.  minor,  Wall.  Cat.  8592. 
Hab.  Northern  India. 

P.  MONODON. 

Barrotia  monodon,  Gaud.  Atl.  Bon.  t.  xiii.  ff.  15-24 ;  Walp.  Ann. 
i.  754  5  Ad.  Br.  in  Ann.  Sc.  Nat  ser.  6,  i.  291. 
Hab.  Cochin  China. 

31.  P.  montanns,  Bory  Toy.  i.  313. 

P.  conoideus,  De  Vriese  in  Kew  Gard.  Misc.  vi.  264. 
P.  erigens.  Pet.  Th.  in  Bull.  Sc.  Soc.  Phil.  Paris  (aoiit  1808)  5; 
id.  in  *Desv.  Joum.  de  Bot.  i.  46 ;  Lam.  Encyc.  Bot.  SuppU 
i.  577  (Baquois redress^);  Kth.  En.  PI.  iii.  97;  Kra.  in  Seem. 
Joum.  Bot.  V.  (1867)130. 
P.  pyramidatus,  Carm.  MSS. 

Sussea  conoidea.  Gaud.  Atl.  Bon.  t.  xxiv. ;  Walp.  Ann.  i.  756  • 
Ad.  Br.  in  Ann.  Sc.  Nat.  ser.  6,  i.  291. 
Hab.  Bourbon.    Madagascar  (fid.  Gaud.). 
Nom.  vtdg.  "  Yacoa  marron." 
P.  montanuSf  Miq.,  Krz.  in  Seem.  Joum.  Bot.  v.  (1867)  129. 

Qfr.  P.  atrocarpus.  Griff. 
P.  montanus,  Rumph.  Herb.  Amb.  iv.  145. 
Qfr,  P.  atrocarpus;  Griff. 
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32.  Pandanus  montloola,  MuelL  Frag.  Phyt  Austr.  ▼.  40,  yii.  63, 
▼iii.220,ix.  193;  Benth.  Flar.  Austr,  vii.  150. 

Hab.  Australia. 

P.  moschatus,  Rumph.  Herb.  Amb.  iv.  147. 
Cfr.  P.  laviH,  Lour. 

P.  MURiCATUS,  Pet  Th.  in  Bull  Sc,  Soc.  Phil.  Paris  (aoAt  1808)  6 ; 

id.  in  *Desv.  Journ.  de  Bot.  i.  4S ;  Lam.  Encyc.  Bot.  Suppl.  i.  6/7 

(Baquois  herisse);  Spreng,  Syst.  Veg.  iii.  898  (muriatus);  Boj.  Hort. 

Maw.  301 J  Kth.  En.  PI.  iii.  97 ;  Steud.  Norn.  Bot.  (2nd  ed.)  ii.  261  j 

Krz.  in  Seem.  Journ.  Bot.  v.  (1867)  131. 
Hab.  Madagascar. 
Nom.  vulg.  **  Yacoua  en  pyramide  "  {Bojer). 

33.  P.  multispicatus,  Balf.fil.  in  Baker  Flor.  Maur.  Seych.  403. 
Hab.  Seychelles. 

Nom.  vulg.  "Vacoua  de  riviere." 
P.  nitidusy  Krz.  in  Seem.  Joam.  Bot.  v.  (1867)  103. 
Cfr.  P.  stenophyllufl,  Krz, 

P.  nudus,  Pet.  Th.  Bull.  Sc.  Soc.  Phil.  Paris  (aoAt  1808)  4. 
Cfr.  P.  utilis,  Bory. 

P.  OBELISCU8,  Pet.  Th.  in  Bull.  Sc.  Soc.  Phil.  Paris  {Hott  1808)  6 ;  id. 

in  *Desv.  Journ.  de  Bot.  i.  49  ;  Lam.  Encyc.  Bot.  Suppl.  i.  678 ;  Kth. 

En.  PI.  iii.  100;  Steud.  Nom.  Bot.  (2nd  ed.)  ii.  251 ;  Krz.  in  Seem. 

Journ.  Bot.  v.  (1867)  133. 
Hab.  Madagascar. 

.  34.  P.  oblongus. 

Bryantia  (Lophostigma)  oblonga^  Ad.  Br.  in  Ann.  Sc.  Nat.  ser.  6, 

I  288,  t  XV.  f.  8. 
Pandanus Minda,*Vfaich.  in  herb,  (non Vieill.)  (fid.  Ad.  Br.  /.  £.). 
Hab,  New  Caledonia. 
P.  odoratissimus,  Bl.  Cat.  Bog.  111. 

Cfr.  P.  amaryllifolius,  Roxb. 

P.  ODORA.TiS8iMU8^  Hort.  Herreuh.  No.  i. ;  Hort.  Berol,  Makoy,  Lodd.; 
Wendl.  Ind.  Palm.  Cyclanth.  Pand.  Cycad.  (1864)  46. 
P.  utilis,  Hort.  Amst.  et  Brux.  (fid.  Wendl.). 
Hab. 

P.  oDORATissiMus,  Hort.  Herrenh.  No.  ii. ;   Hort.  Parment.  Gand,; 

Wendl.  Ind.  Palm.  Cyclanth.  Pand.  Cycad.  (1H64)  4?. 
Hab. 

P.  odoratissimus,  Jacq.  Fragm.  Bot.  21,  tt.  xiii.  xiv.  f.  1. 
Cfr.  P.  utilis,  Bory. 

35.  P.  odoratissimus,  L.fl.  Suppl.  424  j  Lam.  Encyc.  Bot.  i.  371  (excl. 
syn.  Kaida,  Reede)  (Baquois  odorant) ;  id.  Suppl,  i.  576;  id,  Illustr, 
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t  798 ;  Murr,  Syst.  Veg.  878  (odontissima) ;  Fwr$t.  Flor.  Ins.  Aust. 
Prod.  69  (odoratissima) ;  id.  PL  Escul.  Ins,  Oc.  Austr,  38  (odora- 
tUsima,  excl.  /3,  y,  b);  Raxb.  Fl.  Corom,  i.  65.  tt.  94-96  j  id.  Hort. 
Beng,  71 ;  id,  Flor,  Ind.  iii.  738  (exd.  syn.  Mellore)  ;  Desf,  Tabl.  du 
Mus,  Par.  217 ;  id.  Cat.  Hort.  Reg.  Par.  9 ;  Willd.  Sp.  PL  iv,  645 
(excl.  ayiL  Jacq.);  Pers.  Synops.  ii.  597  (excl.  syn.  Jaeq.)]  Pet.  Tk. 
Prod,  Phyt.  in  Milang.  j  Spreng,  Syst'.  Veg.  iii.  897 ;  Kemer  Hort. 
Semp,  tt.  133-136;  GuilL  in  Ann.  8c.  Nat.  ser.  2,  vii.  177  J  Grah. 
Cat.  PL  Bomb.  227;  Ktk.En,  PL  iii.  94 ;  Steud,  Norn.  Bat  (2nd  ed.) 
ii.  251;  Voigt  Cat.  Hort.  Calc.  682  (excl.  syn.  Reede);  Griff.  PL 
Asiat.  iii.  159, 1. 174 ;  Clegh.  Cat.  Hort  Madr.  (1853)  24 ;  Be  Vriese 
in  Kew  Gard.  Misc.  vi.  261  (excl.  syn.  Jacq.) ;  id.  in  Tuinbouw  Flora  i. 
166  (excl.  syn.  Jacq.) ;  Miq.  Flor.  Ind.  Bat.  iii.  156  (excl.  syn.  Kaida, 
Reede) ;  Dalz.  ^  Gibs.  Bomb.  Flor.  279 ;  VieilL  in  Ann.  Sc.  Nat.  ser. 
4,  XYi.  50  s  Thw.  En.  PL  ZeyL  327;  Krz.  in  Miq.  Ann.  Mus.  Lugd.- 
Bat.  ii.  62 ;  id.  Flor.  Brit.  Birm.  ii.  508 ;  ?MuelL  Fragm.  Phyt.  Austr. 
▼iii.  220;  Balf.  JiL  in  Baker  Flor.  Maur.  Seych.  401 ;  *Ann.  de 
VAgric.  des  Colonies  iv.  5;  IBenth.  Flor.  Austr.  vii.  148. 
Ananas  sylvestris,  Burm.  Thes.  Zeyl.  20. 
Arthrodactylis  spinosa,  Forst.  Gen.  PI.  150,  t.  Ixxv. 
Brometia  sylvestris,  Linn.  Flor.  Zeyl.  131 ;  Burm.  Fl.  lud.  79. 
Eydouxia  Delessertii,  Gaud.  All.  Bon.  t.  xvii.  ff.  7-8 ;  Ad.  Br.  in 

Ann.  Sc.  Nat.  ser.  6,  i.  291. 
Hasskarlia  leucacantha,  Walp.  Ann.  i.  753  (fid.  Krz.). 
Kaida-taddi,  Heede  Hort.  Mai.  ii.  tt.  i.  &  vi. 
Keura  odorifera,  Forsk.  Fl.  -^gypt.-Arab.  172,  xcv,  cxxii. 
Marquartia  leucacantha  (leucantha),  Hassk.  Cat.  Bog.  61. 
Pandanus  Blancoi,  Kth.  En.  PL  iii.  583 ;  Proc.  Roy.  Hort.  Soc. 

iv.  (1864)  158. 
P.  Boryi,  Gaud.  Atl.  Bon.  t.  xxii.  f.  15 ;  Walp.  Ann.  i.  752 ;  Ad. 

Br.  in  Ann.  Sc.  Nat.  ser.  6,  i.  290. 
P.  Chamissonis,  Gaud.  Atl.  Bon.  t.  xxii.  f.  9 ;  Walp.  Ann.  i. 

752 ;  Ad.  Br.  in  Ann.  Sc.  Nat.  ser.  6.  i.  290. 
P.  Douglasii,  Gaud.  Atl.  Bon.  t.  xxii.  f.  16 ;  Walp.  Ann.  i.  752 ; 

Ad.  Br.  in  Ann.  Sc.  Nat.  ser.  6,  i.  290. 
P.  fascicularis.  Lam.  Encyc.  Bot.  i.  372  (excl.  /3);  Willd.  Sp. 
PI.  iv.  646  (buschelfriichtiger  Pandanus)  ;  Pers.  Synops.  ii. 
597;  Dennst.  Clav.  Hort.  Mai.  U;  Spreng.  Syst.  Veg.  iii. 
897 ;  Kth.  En.  PI.  iii.  98  (excl.  syn.  Folium  baggea  maritimum, 
Rumph.) ;  Voigt  Cat.  Hort.  Calc.  6S3. 
P.  leucacanthus,  Hort;    Wendl.  Ind.   Palm.  Cyclanth.  Pand. 

Cycad.(1854)46. 
P.  leucanthus  (leucacanthus  1),  Hasskl.  in  Flora  (Bot.  Zeit.)  1842, 

Beibl.  ii.  14  (fid.  Kurz). 
p.  Linn(ei,  Gaud.  Atl.  Bon.  t.  xxii.  ff.  1-8 ;  Walp.  Ann.  i.  752 ; 
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Wochentichr.  ix.  (1866)  142;  Ad.  Br.  in  Ann.  Sc.  Nat.  ser.  6, 
L290. 
Pandanus  littoralis,  *Jungh.  Topogr.  nat.  Reisen  d.  Java  61  (fid. 
Krz.);  Horsf.  Geol.  Bot.  of  Java  178;  Miq.  Flor.  Ind.  Bat. 
iii.  158. 
P.  Loureiri,  Gaud.  Atl.  Bon.  t.  xxii.  f.  13 ;  Walp.  Ann.  i,  762  ; 

Ad.  Br.  in  Ann.  Sc.  Nat.  ser.  6,  i.  290. 
P.  maritimuSf  •Rumph.  (quoted  Spreng.  Syst.  Veg.  iii.  897,  as 

83'n.  of  P.fasdcularis,  Lam.). 
P.  Memiesii,  Gaud.  Atl.  Bon.  t.  xxii.  f.  14 ;  Walp.  Ann.  i.  752 ; 

Ad.  Br.  in  Ann.  Sc.  Nat.  ser.  6,  i.  290. 
P.  odoratissimus,  var.,  Ad.  Br.  in  Aun.  Sc.  Nat.  ser.  6,  i.  272. 
P.  odoratus,  Rumph.  Herb.  Amb.  iv.  140. 
P.  odoratus,  Salisb.  Prod.  3, 
P.  Rheedii,  Gaud.  Atl.  Bon.  t.  xxii.  f.  12;  Walp.  Ann.  i.  752  ; 

Ad.  Br.  in  Ann.  Sc.  Nat.  ser.  6,  i.  290. 
P.  Rumphii,  Gaud.  Atl.  Bon.  t.  xxii.  f.  11  j  Walp.  Ann.  i.  752  ; 

Ad.  Br.  Ann.  Sc.  Nat.  ser.  6,  i.  290. 
P.  ^iralis,  Blanco  Fl.  de  Filip.  777  (fid.  Miq.). 
P.  spiralis,  R.  Br.  Prod.  341 ;  Spreng.  Syst.  Veg.  iii.  898 ;  Kth. 
En.  PI.  iii.  100 ;    Steud.  Nom.  Bot.  (2nd  ed.)  ii.  251 ;  Voigt 
Cat.  Hort.  Calc.  683;  Muell.  Fragm.  Phyt.  Austr.  v.  40. 
P.  spuritis,  Rumpb.  Herb.  Amb.  iv.  142,  tt.  Ixxv.  (excl.  f.  A.) 
Ixxxi. ;  Krz.  in  Miq.  Ann.  Mus.  Lugd.-Bat.  ii.  52;   id.  in 
Natuurk.  Tijdschr.  v.  Ned.  Ind.  xxvii.  218;    id.  in  Seem. 
Joum.  Bot.  V.  (1867)  129. 
P.  tectorius,  Soland.  Prim.  F).  Ins.  Pacif.  (ined.)  350;  Parkins. 

Fij.  Tahit.  PL  (ined.)  t.  1 13. 
P.  verus,  Rumpb.  Herb.  Amb.  iv.  139,  t.  Ixxiv.  ? ;  Krz.  in  Seem. 
Joum.  Bot.  V.  (1867)  125  (excl.  syn.  P.  MiUeri,  Roxb.); 
id.  in  Joum.  Asiat.  Soc.  Beng.  xxxviii.  (1869)  ii.  3.  149  (excl. 
syn.  P.fragrans,  Gaud.);  id.  in  Flora  (Bot.  Zeit.)  Hi.  (1869) 
453  (excl.  syn.  P.fragrans,  Gaud.) ;  Seem.  Flor.  Vitiens.  281 
/  (excl.  syn.  P.  Milleri,  Roxb.). 

^        Hab.  Indian  archipelago ;  North  Australia  to  Sandwich  Islands. 

Nom.  vulg.  "  Pandang  matti,"  "  Pandang  Nipa,''  or  *'  Bou  Bou  "  in 
Malay,  "  Keker  ela  **  or  "  Kekel  ela  "  in  Amboina,  **  Tsjindaga  "  in  Java, 
"  Buro-buro"  inTemate,  "  Indang  '*  in  Banda,  and  "  Kaldera  "  in  Hindo- 
stan  (HttmpA.) ;  " Kadi "  or  "  Kabua  Kadi"  in  Arabia  (For**.);  "Ew- 
haiha"  in  Tahiti  {Sola^,);  "Faudren"  in  Madagascar  {Pet.  Th.); 
"  Pandan  passir  "  in  |a^  {Horsjield) ;  "  Ketuka,"  "  Keura,"  or  "  Kea  " 
(Roxb.) ;  "  Keura-ka-khat "  (  Graham) ;  «  Pandan  laut  leutik  "  or  "  Pandan 
samak  laut "  {Hasskl.) ;  "  Pan  "  in  New  Caledonia  (Vieill) ;  **  Moodoo- 
kaiyeya"  in  Ceylon  {Thwaites) ;  "  Pandan  laut "  in  Malay,  "  Sataphu  "  in 
Birma,  and  *'  Ledelet "  in  Andaman  Islands  {Kurt) ;  "  Balawa,"  or  "  Va- 
dra"inFiji(5cem.). 
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Pandanus  ODORATIS8IM us.  Lour.  FJor.  Cochin.  603;  Krz.in  Seem, 

Joum,  Bot  V.  (1867)  130. 
Hab,  Cochin  China. 
Norn,  xmlg,  "  Cay  Jda." 

?If  P.  odoratissimua,  L.  fii. 
P.  odoratissimus,  Noronh.  PI.  Jav.  in  Verh.  Bat.  Genootsch.  ▼.  83. 

Cfr.  P.  Isvis,  Lour. 
P.  odoratus,  Rumph.  Herb.  Amb.  iv.  140. 

Cfr,  P.  odoratissimus,  L.Ji/. 
P.  odoratus,  Rumph.  Herb.  Amb.  iv.  146. 

Cfr,  P.  amaryllifolius,  Eoxb, 
P.  odoratus,  Salisb.  Prodr.  3. 

Q/r.  P.  odoratissimus,  L.Ji/. 
P.  ORNATU8,  Hort. ;  Joitm.  Hort,  Soc,  Lond,  Misc,  i.  (1866) ;  ///.  Hort. 

xix.  (1872)  143,  t.  xcvii. 
Hab,  Rodriguez? 

P.  ORNATUS,  Krz.  in  Joum,  Asiat.  Soc.  Beng.  xxxviii.  (1869)  ii.  3. 147; 
id.  in  Flora  {Bot,  Zeit.)  lii.  (1869)  461  (excl.  syn.  Fisquetia  militaris, 
Gaud.), 

Fisquetia  omaia,  Gaud.  Atl.  Bon.  t.  v.  ff.  1,  8,  9;  Walp.  Ann. 
[^  i.  756;  Ad.  Br.  in  Ann.  Sc.  Nat.  ser.  6,  i.  291. 

Hab.  Malacca. 

N        P.  OVATUS,  Krz.  in  Joum.  Asiat,  Soc.  Beng,  xxxviii.  (1869)  ii.  3.  147  ; 
id.  in  Flora  (Bot.  Zeit.)  lii.  (1869)  460. 

Fisquetia  ovata.  Gaud.  Atl.  Bon.  t.  iv.  f.  1 ;  Walp.  Ann.  i.  765 ; 
^  Ad.  Br.  in  Ann.  Sc.  Nat.  ser.  6,  i.  291. 

^^^  Hab,  Malacca. 

36.  P.  palustris,  Pet.  Tk,  in  Bull,  Sc,  Soc,  Phil,  Paris  (aoAt  1808) 
6 ;  id,  in  *Desv,  Joum,  de  Bot.  i,  48 ;  Lam,  Encyc.  Bot,  Suppl.  i.  677 
(Baquois  des  marais);  Spreng.  Syst,  Veg.  iii.  898;  Boj.  Hort, 
Maur,  301 ;  Kth,  En.  PI,  iii.  96 ;  Steud.  Norn,  Bot.  (2nd  ed.)  ii.  261 ; 
Voigt  Cat,  Hort.  Calc,  683;  Erz.  in  Seem.  Joum,  Bot.  v  (1867) 
133 ;  Balf.fil  in  Baker  Flor.  Maur,  Seych.  402. 

Roussinia  indica,  Gaud.  Atl.  Bon.  t.  zxi.  ff.  6-9. 
Hab,  Mauritius. 
Nom^vulg,  "Vacoua.'' 

37.  P.  PancherL 

Barrotia  Pancheri,  Ad.  Br.  in  Ann.  Sc.  Nat.  ser.  6,  i.  284, t.  xiv« 

f.4. 
Pandanus  spharocephalus,  Panch.  MSS.  partim  (fid.  Ad.  Br. l,c,). 
Hab,  New  Caledonia. 
yV.  PARASITICUS,  Noronh,  Pi,  Jav,  in  Verh,  Bat,  Genootsch,  t.  83. 
Hab,  Java. 
Nom,  tmg,  "  Burong-tandang." 
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38.  Paadanns  pedunctdatfu,  H.  Br,  Prod.  341 ;  Spreng.  Syst.  Veg. 
iii.  898;  Boj.  Hort  Maur.  302;  Kth.  En,  PL  iii.  100;  Steud.  Kom. 
Bot.  (2nd  ed.)  ii.  261 ;  Voigt  Cat.  Hort.  Calc.  683 ;  Wendl. Ind.  Palm. 
Cyclanth.  Pand.  Cycad.  (1854)  47;  Vieill  in  Ann.  Sc.  Nat.  ser.  4, 
xvi.  151 ;  MuelL  Fragm.  Phyt.  Au$ir.  t.  40,  viii.  220,  ix.  193 ;  Krz.  in 
Seem.  Journ.  Bot.  v.  (186?)  130;  Benth.  Flor.  Austr.  vu.  149. 

Ilab.  Tropical  Australia. 

Norn.  vulg.  "  Vacoua  de  la  Nouvelie  Hollande  "  in  Mauritius  {Bojer). 

P.  Pervilleanus,  Krz.  in  Journ.  Agiat.  Soc.  Beng.  xxxviii.  (1869)  ii.  3. 
149.  Cfr.  P.  Boucheanus,  C.  Koch. 

39.  P.  p6l3rceplialtis,  Lam.  Encyc.  Bot.  i.  372  (Baquoia  k  plusicurs 
tfites) ;  id.  Suppl.  i.  575  (excl.  P.  humilis,  Jacq,);  Wendl.  Ind.  Palm. 
Cyclanth.  Pond.  Cyead.  (1854)  47  ;  Wall  Cat.  8588. 

Pandanus  humilis,  Rumph.  Herb.  Amb.  iv.  143.  t.  Ixxvi. ;  Willd. 
Spec.  PI.  iv.  645  (excl.  syn.  Jacq.  et  hab.  ins.  Maur.)  (kleiner 
Pandanus);  Pers.  S3mop.  ii.  597(excl.  syn.  Jacq.) ;  Spreng.  Syst. 
Yeg.  iii.  898  (excl.  syn.  P.pygnutus,  Pet.  Tb.  et  hab.  ins. 
Masc.  Madagascar) ;  Desf.  Cat.  Hort.  Reg.  Par.  9  (excl.  syn. 
Jacq.);  Boj.  Hort.  Maur.  302  (excl.  syn.)  ;  Kth.  En.  PI.  iii. 
99  (excl,  syn.  Jacq.  et  P.  montantts,  Bory)  ;  Steud.  Nom.  Bot. 
(2nd  ed.)  ii.  251  (excl.  syn.  P.  montanus,  Bory);  Hassk.  in 
Flora  (Bot.  Zeit.)  1842,  Beibl.  ii.  13;  id.  Cat.  Bog.  60;  Voigt 
Cat.  Hort.  Calc.  683;  Wendl.  Ind.  Palm.  Cyclanth.  Pand. 
Cycad.  (1854)  46?;  Miq.  Flor.  Ind.  Bat.  iii.  160  (excl.  syn. 
Jacq.);  Thw.  En.  PI.  Zeyl.  327?;  Krz.  in  Miq.  Ann.  Mus. 
Lugd.-Bat.  ii.  53 ;  id.  in  Natuurk.  Tijdschr.  v.  Ned.  Ind.  xxvii. 
219;  id.  in  Seem.  Journ.  Bot.  (1867)  105,  t.  Ixiii.  (exd.  syn. 
Jacq.,  P.  montanus,  Bory, P.  pygmaus.  Hook.,  et  distrib.  Bour- 
bon); id.  in  Journ.  Asiat.  Soc.  Beng.  xxxviii.  (1869)  ii.  3. 150 
(excl.  syn.) ;  id.  in  Flora  (Bot.  Zeit. )  Iii.  (1869)  ii.  3.  454  (excl. 
syn.). 
?P.  hvmilis,  Lour.  Flor.  Cochinch.  603  (excl.  syn.  Kaida-taddi, 

Reede). 
P.  latifolius.  Loud. ;  Steud.  Nom.  Bot.  (2nd  ed.)  ii.  251  (fid. 
Spreng.). 
Hab.  Eastern  archipelago.  \/ 

Nom.  vulg.  "  Pandang  kitsjil"  in  Malay^,.>*^eker  ^*  or  "Kekel  ley- 
nulun  "  in  Amboina,  "  Berel "  in  Leytimor,  and  "  Denro  *'  or  "  Panrang  " 
in  Macassar  (Rumph.);  "  Pandan  sercngseng,''  ''Harassua  leutik^'  or 
"  Harassus  lumboet "  {Hasskl.y,  "  Doonoo-kaiyeya  "  in  Ceylon  {Thwaites)  ; 
**  Sarengseng  besar  **  and  **  Ketorykat "  in  Bangku  (Kurz). 

P.  POLYRYZOS,  Pet.  Th.  Prod.  Phyt.  in  M^lang. 
Hab.  Madagascar. 
Nom»  vulg'  "  Siric.*' 
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'ANDANU8  PoBTKANUSj  HoTt',  Horttc.  Dron^.  (1866)  16.  t.  i. 
Hob,  Ptiilippines. 

P.  PRiNCEPS^  Hort 
Hob. 

P.  PR0LIPKBU8,  Hori.'f  fVendl.  IndL  Palm.  Cyclanlh.  Pand,  Cycad. 

(1354)  47. 
Hub, 

40.  P.  proetratus,  Balf.fiL 

P,  conoideus.  Pet.  Th.  in  Bull.  Sc.  Soc.  Pliil.  Paris  (aoAt  1808) 
5 ;  ill.  in  *Desv.  Journ.  de  Bot.  i.  4/ ;  Lam.  Encyc.  Bot.  Suppl. 
i.  577  (Baquois  coniquc) ;  Kth.  En.  PI.  iii.  97;  Steud.  Norn. 
Bot.  (2nd  ed.)  ii.  251  (hab.  emend.) ;  Krz.  in  Seem.  Journ. 
BoC.  ▼.  (1867)  150 ;  Krz.  in  Journ.  Asiat.  Soc.  Beng.  zxzviii. 
(1869)  ii.  3.  150  (excl.  syn.)  id.  in  Flora  (Bot.  Zeit.)  Iii.  (1869) 
454  (ezcl.  syn.);  Balf.  fil.  in  Baker  Flor.  Maur.  Seych.  398. 

Hab.  Mauritius. 

IVoiii*  vulg.  "  Vacoa  marroo^'' 

41.  P.  purptiraseeiis,  Prf.  Th.  in  Bull.  Sc.  Soc.  Phil.  Paris  (aoAt 
1808)  3 ;  id.  in  *Desv,  Journ.  de  Bot.  i.  44 ;  Lam.  Encyc.  Bot.  Suppl. 
I.  576  (Baquois  k  semences  purpurines) ;  Spreng.  Syst.  Veg.  iii.  898 ; 
Boj.  Hort.  Maur.  302  (hab.  excl.;  ;  Kth.  En.  PI.  iii.  97  (hab.  excl.) ; 
Steud.  Norn.  Bot.  (2nd  ed.)  ii.  250 ;  Krz.  in  Seem.  Journ,  Bot.  ▼. 
(1867)  133  (hab.  excl.). 

Vinsonia  drupacea.  Gaud.  Atl.  Bon.  t.  xxx.  if.  8-11 ;  Walp.  Ann. 

i.  756;  Ad.  Br.  in  Ann.  Sc.  Nat.  ser.  6,  i.  291. 
V.  purpurascens,  Gaud.  Atl.  Bon.  t.  xviii.  ff.  6-9 ;  Walp.  Ann. 
i.  755 ;  Ad.  Br.  in  Ann.  Sc.  Nat.  ser.  6,  i.  290. 
Hab.  He  de  la  Reunion. 

P.pygnueus,  Hook.  Bot.  Mag.  t.  4736. 

Cfr.  P.  pygmasus.  Pet.  Th. 

P.pygmmu,  Hort.  is  Freyeineiia  leucacantha,  Miq.  Flor.  Ind.  Bat.  iii. 
172  (fid.  Miq.). 

42.  P.  TpygmmuB,  Pet.  Th.  in  Bull.  Sc.  Soc.  Phil.  Paris  (aout  1808)  6 ; 
id.  in  *Desv.  Journ.  de  Bot.  i.  46 ;  Lam.  Encyc.  Bot.  Suppl.  i.  577 
(Baquois  pygm^e) ;  Kth.  En.  PI.  iii.  99 ;  Steud.  Norn.  Bot.  (2nd  ed.) 
ii.  251  (excl.  syn.);  l^^endl.  Ind.  Palm.  Cyclanth.  Pand.  Cycad. 
(1854)  47  (excl.  syn.  P.  graminifolius,  FreycinctiagraniinifoUa,  and  F. 
leucacantha) ;  Krz,  in  Seem.  Journ.  Bot.  v.  (1867)  131. 

?  Fouillioya  graminifoUa,  Hort.  (fid.  Wendl.)* 

Pandanus  pygnuBus,  Hook.  Bot.  IVIag.  t.  4736 ;  *Allgem.  Gartenz. 
(1853)  311 ;  Gartenfl.  ii.  (1853)  341 ;  Walp.  Ann.  v.  857. 
Hab.  Madagascar. 
Norn.  vulg.  "  Vaooua  nain," 
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43.  Pandanns  pyramidalis,  Barkly  MSS. ;  Baff,  fil.  in  Baker  Fhr. 
Maur.  Seyck.  399. 

P.  striatus,  Cann.  MSS. 
Hab.  Mauritius. 
P.  pyramidatus,  Carm.  MSS. 

Cfr,  P.  moDtanus,  Bory, 
P.  RACBMOSUS,  Krz.  in  Joum.  Asiat,  Soc.  Beng,  xxxviii.  (1869)  ii.  3. 
150  (excl.  syn.  Fouillioya  maritixna.  Gaud,)]  id.  in  Flora  (Bot.Zeit.) 
lii.  (1869)  454  (excl.  syn.  Fouillioya  maritima.  Gaud.). 

Fouillioya  racemosa.  Gaud.  Atl.  Bon.  t.  xxvi.  ff.  1-9 ;  Walp.  Ann. 
i.  755 ;  Ad.  Br.  in  Ann.  Sc.  Nat.  ser.  6,  i.  291. 
Sab.  

P.  RADiCANS,  Blanco  Fl.  de  Filip.  780;  Kth.  En,  PL  iii.  584;  Miq^ 
J    Flor.  Ind.  Bat.  iii.  166 ;  Krz.  in  Seem.  Joum.  Bot.  v.  (1867)  130. 
V/  Hab.  Philippines. 
Norn.  tmlg.  "  Olango." 

P.  REPLEXUS,  Hort. ;  Derf.  Cat.  Sort.  Reg.  Par.  9;  Steud.  Nom.  Bot, 
(2nd  ed.)  ii.  251 ;  Wendl.  Ind.  Palm.  Cyclanth.  Pand.  Cycad.  (1854) 
47;  Koch  in  Wochenschr.  (1858)  132;  Krz.  in  Seem.  Joum.  Bot.  v. 
(1867)  133. 

Doomia  refiexa,  De  Vriese  in  Rew  Gard.  Misc.  vi.  266 ;  id.  in 
Tuinbouw  Flora  i.  174;  id.  in  Liunsea  xxvi.  763;  id.  in  Flor. 
des  Jard.  des  Pays-Bas  i.  (1858)  23 ;  Walp.  Ann.  v.  858. 
Hab.  Mascarene  Islands  ? 

?  If  P.  conglomeraius,  Balf.  fil.,  is  this  species. 
P.  repens,  Rumph.  Herb.  Amb.  iv.  152. 

Cfr.  P.  Samak,  Hasskl. 

P.  RETicuL  ATUS,  Vieill.  in  Ann.  Sc.  Nat.  ser.  4,  xvi.  52. 

Hab.  New  Caledonia. 

P.  Rheedii,  Gaud.  Atl.  Bon.  t.  xxii.  f.  12. 

Cfr.  P.  odoratissimus,  L.fiL 
P.  Rumpkii,  Gaud.  Atl.  Bon.  t  xxii.  f.  11. 

Cfr.  P.  odoratissimus;  L.fil. 

P.  Sabotan,  Blanco  Fl.  de  Filip.  779 ;   Kth.  En.  PL  iii.  584  ;  Miq. 
/     FL  Ind.  Bat.  m.  166. 
^  Sab.  Philippines. 
Nom.mdg.  "Sabotan." 

44.  P.  Samak,  Hassh.  in  Flora  {Bot.  Zeit.)  1842,  BeibL  ii.  13;  id.  Cat. 
Bog.  61;  TFalp.  Ann.  i.  753;  Miq.  Flor.  Ind.  Bat.  iii.  165;  Krz.  in 
Natuurk.  Tijdschr.  v,  Ned.  Ind.  xxvii.  218;  id.  in  Miq.  Ann.  Mus. 
Lugd.-Bat.  ii.  54. 

P.  repens,  Rumph.  Herb.  Amb.  iv.  152;  Miq.  Flor.  Ind.  Bat,  iii. 
165;  Krz.  in  Seem.  Joum.  Bot.  v.  (1867)  128. 
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Pandanus  variegatits,  Miq.  Anal.  Bot.  Ind.  ii.  16;  id;  in.  Flor. 
Ind.  Bat  iii.  165. 
Hab.  Indian  archipelago. 

Norn,  vulg,  "  Cocoja  "  in  Malay,  "  Lent "  in  Amboina,  and  "  Rune  "  in 
Ceram  (Rumph.);  "  Pandan  samak  "  or  "  tikker"  (Hasskl,). 

P.  sativus.  Pet.  Th.  in  Bull.  Sc.  Soc.  Phil.  Paris  (aodt  1808)  3 . 
Cfr.  P.  utilis,  Boty. 

45.  Pandanus  Sechellaruin,  Balf.JU,  in  Baker  Flor,  Maur,  Seych. 
402. 

Hab,  Seychelles. 

Nom,  vulg,  •'  Vacoa  marron." 

P.  SBSSiLis,  Bcj.  Hort,  Maur.  302 ;  Steud,  Norn,  Bot.  (2nd  ed.)  ii.  251 

(hab.  ezcl.). 
Hab,  Tropical  Africa;  Zanzibar;  Pemba. 

P.  8E88ILIS,  Hort.;  fVendl.  Ind,  Palm.  Cyclanth,  Pand,  Oycad, 
(1854)  47. 

P.  glaucus,  Hort.  (fid.  Wendl.). 
Hab.  Australia. 

P.  spluerooephalus,  *Panch.  MSS.  partim. 
Cfr.  P.  Pancheri. 

46.  P.  sphasrocephalus,  *Panch.  MSS.  partim. 

Barrotia  spharocephala,  Ad.  Br.  in  Ann.  Sc.  Nat.  ser.  6,  i.  2S4, 
t.  XV.  f.  7. 
Hab.  New  Caledonia. 

47.  P.  sphaeroidetis,  Pet.  Th.  in  BmIL  Sc.  Soc.  Phil.  Paris  (BoAt  1808) 
5 ;  id  in  *D€SV.  Joum.  de  Bot.  i.  46 ;  Lam.  En  eye.  Bot.  Suppl.  i.  577 
(Baquois  sph^roi'de  ou  globuleux) ;  Kth.  En.  PI.  iii.  97 ;  Steud.  Nom. 
Bot.  (2nd  ed.)  ii.  251 ;  Krz.  in  Seem.  Joum.  Bot.  v.  (1867)  130 ;  Balf. 

fil.  in  Baker  Flor.  Maur.  Seych.  396. 

P. globuliferuSyVet.  Th.  in  BuU.  Sc.  Soc.  Phil.  Paris  (aoAt  1808) 
5 ;  id  in  *Desv.  Joum.  de  Bot.  i.  47 ;  Lam.  Encyc.  Bot.  Suppl. 
i.  577;  Spreng.  Syst.  Veg.  iii.  898 ;  Boj.  Hort.  Maur.  301; 
Kth.  En.  PI.  iii.  97;  Steud.  Nom.  Bot.  (2nd  ed.)  ii.  251 
{gloHferu8)i  Krz.  in  Seem.  Joum.  Bot.  v.  (1867)  131. 
Hab.  Mauritius. 
P.  spinifructus  {gpintfractus,  Krz.),  Dennst.  Clav.  Hort.  Mai.  11. 

Cfr.  P.  furcatus,  Roxb. 
P.  spiralis,  Blanco  Fl.  de  Filip.  777. 

Cfr.  P.  odoratissimus,  L.fil. 
P.  spiralis,  Hort.  (non  R.  Br.);  Oudem.  in  Flor.  des  Jard.  des  Pays- 
Bas,  V.  81. 

Cfr.  P.  utilis,  Bory, 
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Pandanus  spiralis,  *Miq.in  Tuinbouw  Flora  {fid,  Kurz)1 

Hah.  Australia; 

P.  spiralis,  R.  Br.  Prod.  341 . 

Cfr,  P.  odoratissimus,  L.  fil. 

P.  spurius^  Hort. 

Cfr,  P.  utilis,  Bory. 

P.  spuriuSt  Miq.  Anat.  Bot.  Ind.  ii.  15  (non  Rumph.)- 
Cfr,  P.  utilis,  Bory. 

P.  spuriuSf  Rumph.  Herb.  Amb.  iv.  142,  tt.  l.\xv.  (excl.  fig.  A),  Ixxsi. 
Cfr.  P.  odoratissimus,  L.fil. 

48.  P.  stenophylluB,  Kurz,  in  Miq.  Ann.  Mus.  Lugd.-Bat.  ii.  53. 

Freycinetia  nitida,  Miq.  Ind.  Sem.  Hort.  Amst.   1853,  4 ;   id. 

Flor.  Ind.  Bat.  iii.  172. 
Pandanus  nitidus,  Krz.  in  Seem.  Joum.  Bot.  v.  (1867)  103; 
id.  in  Joum.  Asiat.  Soc.  Beng.  xxxviii.  (1869)  ii.  3.   146; 
id.  in  Flora  (Bot.  Zeit.)  Iii.  (1869)  451. 
Hab,  Java. 

Norn,  tmlg.  "  Soeng  riengung." 
P.  striatus,  Carm.  MSS. 

Cfr.  P.  pyramidalis,  Barkly, 
P.  strigilis,  Carm.  MSS. 

Cfr.  P.  drupaceus.  Pet,  Th. 

P.  SUSSBA. 

Sussea  microcarpa,  Gaud.  Atl.  Bon.  t.  xxt.  ff.  8-10. 

Hab.  

lUP.liUoralis,KTz. 

49.  P.  sylvestris,  Bory  Voy.  ii.  260  (Vacoi  syWcgtre). 

P.  elegans.  Pet.  Th.  in  Bull.  Sc.  Soc.  Phil.  Paris  (aott  1808)  4 ; 

id.  in  *De8v.  Journ.  de  Bot.  i.  46 ;  Lam.  Encyc.  Bot  Suppl.  i. 

576  (Baquois  fl^gant) ;  Spreng.  Syst.  Veg.  iii.  898 ;  Boj.  Hort. 

Maur.  302  (excl.  hab.  Maur.);  Kth.  En.  PI.  iii.  96;  Steud. 

Norn.  Bot.  (2nd  ed.)  ii.  25 1 ;  Voigt  Cat.  Hort.  Calc.  683 ;  Krz. 

in  Seem.  Joum.  Bot.  ▼.  (1867)  133. 
P.  humilis,  Jacq.  Fragm.  Bot.  21,  t.  xiv.  f.  2  j  Trans.  Hort.  Soc. 

Lond.  i.  265  (excl.  syn.) ;  *Allgem.  Teutsch.  Gart.  Mag.  (1823) 

157. 
P.  lucidus.  Wall. J  Krz.  in  Joum.  Asiat.  Soc.  Beng.  xxxviii.  (1869) 

ii.  3.  149 ;  id.  in  Flora  (Bot.  Zeit.)  Iii.  (1869)  453. 
P.  utilis  fi,  lucidus,  Krz.  in  Seem.  Joum.  Bot.  v.  (1867)  131. 
Vinsonia  elegans,  Gaud.  Atl.  Bon.  t.  xvii.  ff.  12, 13;  Walp.  Ann. 

i.  755;  Ad.  Br.  in  Ann.  Sc.  Nat.  ser.  6,  i.  290. 
V.  humilis,  Gaud.  Atl.  Bon.  t.  xvii.  ff.  10,  11 ;  Walp.  Ann.  i. 

755 ;  Ad.  Br.  in  Ann.  Sc.  Nat.  ser.  6,  i.  290. 
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Vinsonia  ludda.  Gaud.  Ail.  Bon.  t.  svii.  IF.  14,  15  ;  Walp.  Ann. 
i.  755;  Ad.  Br.  in  Ann.  Sc.  Nat.  ser.  6,  i.  290. 
Hab.  He  de  la  Reunion. 

Pandanus  8YLVB8TRI8,  Hort,)  WeiidL  Ind.Palm,  Cyclanth,  Pand. 
Cycad.  (1854)47. 

P.  mauritianus,  Hort.  Berol.  et  Ins.  pav.  Potsd.  (  fid.  Wendl.). 
P.  odoratissimus,  Hort.  (fid.  Wendl.). 

Hab. 

P.  sylvestris,  Krz.  in  Joiirn.  Asiat.  Soc.  Beng.  xxxviii.  (18G9)  ii.d.  149. 

C/r.  P.Barklyi,i?a//.//. 
P.  sylvestris,  Rum  ph.  Herb.  Amb.  iv.  145,  t.  Ixxvii. 

Cfr,  P.  atrocarpu*.  Griff. 
P.  tectorius,  Soland.  Prim.  Fl.  Ins.  Pacif.  (ined.)  350. 
Cfr.  P.  odoratissimus^  L.  fil. 

60.  P.  tennifolius,  Balf.fil.  in  Baker  Flor.  Maur.  Seych.  400. 

Hab.  Rodriguez. 

Norn,  vulff.  **  Vacoa  chevron." 

P.  TSNUIF0LIU8,  lAfid.  III.  Hort.  xx.  (1873)  70. 

Hab. 

P.  terrestris,  Rumph.  Herb.  Amb.  iv.  145. 
Cfr.  P.  atrocarpus.  Griff. 

P.  TETRODON. 

Barrotia  Gaudichaudi,  Ad.  Br.  in  Ann.  Sc.  Nat  ser.  6,  i.  264. 
B.  tetrodony  Gaud.  Atl.  Bon.  t  xiii.  ff.  1-8*;  Walp.  Ann.  i.  754  ; 
Ad.  Br.  in  Ann.  Sc.  Nat.  ser.  6.  i.  291. 

Hab. 

?  If  P.  dubius,  Spreng. 

P.  TURBlNATUS,  Uort. ;  Steud.  Norn.  Bot  (2nd  ed.)  ii.  251. 
Hab.  Ind.  Or. 

P.  UNIPAPILLATU8,  Dennst,  Clav,  Hort.  Mai.  15 ;  Steud.  Nom,  Bot, 
(2nd.  ed.)ii.  251 ;  Krz.  in  Seem.  Joum.  Bot.  v.  (1867)  128. 
Perin  kaida  taddi,  Reede  Hort.  Mai.  ii.  t.  yii. 
Hab.  MaUbar. 

P.  wophyUus,  Hance  in  Trim.  Joum.  Bot  iv.  68. 
Cf.  P.  furcatus,  Roxb. 

61.  P.utilis,  Bory,  Voy.  ii.  3;  Desf.  Tabl.  Mus.  Par.  249;  id.  Cat. 
Hort.  Reg.  Par.  9;  *mild.  En.  Dietr.  Lex.'I^achtrag,  v.  503 ;  Diet. 
Sc.  Nat.  Atlas  ii.  tt.  10,  11 ;  Spreng.  Syst.  Veg.  iii.  897 ;  Boj.  Hort. 
Maur.  301 ;  Kth.  En.  PI  iii.  96 ;  Steud.  Nom.  Bot.  (2nd  ed.)  ii.  252  ; 
Voigt  Cat.  Hort.  Calc.  683 ;  IVendl.  Ind.  Palm.  Cyclantk.  Pand. 
Cycad.  (1854)  47 ;  Miq.  Flor.  Ind.  Bat.  iii.  159  j  III. Hort.  vii .(I860) 
fig.  c.  t.  265,-  Hamb.  Gartenz.  xvii.  (1861  )498  j  Krz.  in  Miq.  Ann,  Mus. 
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Lugd.-Bat,  ii.  62;  id.  in  Seem.  Joum,  Bot.  v.  (1867)  131,  tt.  Ixiir, 
ff.  3-4,  Izv.  (excl.  i3.  lucida) ;  tc?.  in  Joum,  Asiat.  Soc.  Seng,  xxxviii. 
(1869)  ii.  3.  149(excl.aUq.  syn.);  id,  in  Flora  (Hot,  ZeU.)  lii.  (1869) 
453  (excl.  aliq.  syn.);  Gartenfl.  xxii.  (1873)48,  c.  ic.  xyl.;  Balf.fiL 
in  Baker  Flor,  Maur,  Seych,  398.     Var.  distichus,  Hort. ;  Hortic. 
Frang.  1866,  232,  t.  viii.;  Ann,  Soc,  d'Hort.  Par.  1866,  118. 
Hasskarlia  globosa,  Walp.  Ann.  i.  753  (excl.  syn.  et  hab.). 
Marquartia  globosa,  Hassk.  in  Flora  (Bot.  Zeit.)  1842,  Beibl.  ii. 
14;  id. Cat.  Boj.61  (excl.  syn.);  Wendl.  Ind.  Palm.  Cyclanth. 
Pand.  Cycad.  (1854)  45  (excl.  syn.  P.  spurius,  Rumph.). 
Pandanus  Candelabrum,  Hook.  Bot.  Mag.  t.  5014  (excl.  syn.)  ; 
Gartenflora  vii.  (1858)  118;  Journ.  Soc.  Imp.  et  Centr.  d'Hort. 
Fran9.  iv.  (1858)  68 ;  *  Journ.  d'hort.  de  la  Belg.  i.  26?. 
P.  distichus,  Hort. ;  111.  Hort.  xix.  (1872)  55. 
P.  elegantissimus,  Hort. ;  Proc.  Roy-  Hort.  Soc.  iii.  (1863)  108, 
280;   Hamb.    Gartenz.  xix.  (1863)    391;    Gartenflora   xiii. 
(1864)  153.     Var.  latifolius,  Hort. 
P,fiabelliformis  {fiagelliformis\  E.  Carr.  Rev.  Hort.  1866,  271. 

c.  ic.  col.;  Gartenfl.  xv.  (1866)  269. 
P.  maritimus.  Pet.  Th.  in  Bull.  Sc.  Soc.  Phil.  Paris  (aout  1808) 
4 ;  id.  in  *Di?sv.  Journ.  de  Bot.  i.  45 ;  Lam.  Encyc.  Bot. 
Suppl.  i.  576  (Baquois  maritime) ;  Spreng.  Syst.  Yeg.  iii.  898 ; 
Boj.  Hort.  Maur.  302 ;  Kth.  Eu.  PI.  iii.  9^ ;  Steud.  Norn.  Bot. 
(2nd  ed.)  ii.  251 ;  Krz.  in  Seem.  Journ.  Bot.  v.  (1867)  132. 
P.  mauritianus  {mauritanus,  Krz.),  Hort. ;  111.  Hort.  vii.  (1860) 

t.  265 ;  Gartenflora  x.  (1861)  427. 
P.  nudus,  Pet.  Th.  in  Bull.  Sc.  Soc.  Phil.  Paris  (aout  1808)  4  ; 
id.  in  *Desv.  Journ.  de  Bot.  i.  45 ;  Lam.  Encyc.  Bot.  Suppl. 
i.578;  Kth.  En.  PL  iii.  96. 
P.  odoratissimus,  Hort. ;  Ann.  de  la  Soc.  d'Hort.  de  Paris  39. 

125 ;  Revue  Hortic.  vii.  366. 
P.  odoratissimMs,  Jacq.  Fragm.  Bot.  21,  tt.  xiii,  xiv.  f.  1 ;  Descourt. 

Antill.  viii.  37,  t.  540. 
P.  sativus.  Pet.  Th.  in  Bull.  Sc.  Soc.  Phil.  Paris  (aout  1808)  3; 
id.  in  *De8V.  Joum.  de  Bot.  i.  44 ;  Icam,  Encyc.  Bot.  Suppl.  i. 
576  (Baquois  cultiv^) ;  Steud.  Nom.  Bot.  (2nd  ed.)  ii.  251. 
P,  spiralis,  Hort.  (non  R.  Br.);  Wendl.  Ind.  Palm.  Cyclanth. 
Pand.  Cycad.  (1854)  47;  Flor.  des  Jard.  des  Pays-Bas  v. 
(1862)81.c.  ic.  A,  B. 
P.  spurius,  Hort. ;  fid.  Wendl.  1.  c. 

P.  spuriuSy  Miq.   (non  Rumph.)  Anal.  Bot.   Ind.  ii.  15;    id. 
Flor.  Ind.  Bat.  iii.  157;  Kurz  in  Seem.  JoUm.  of  Bot.   v. 
(1867)  131, 
P.  Vacqua,  Oarm.  MSS. 
P.  Veitchii,  Hort.  ante  1868. 
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Vinsonia  consanguinea^  Gaud.  MSS. 

V.  macrostigma,  Gkud.  MSS. 

F.  me(iui.  Gaud.  MSS. 

V,  palustris.  Gaud.  Atl.  Bon.  t.  xvii.  ff.  18-23 ;  Walp.  Ann.  i. 

756 ;  Ad.  Br.  in  Ann.  Sc.  Nat.  ser.  6,  i.  291. 
V.  propinqua.  Gaud.  MSS. 
F.  stephanocarpa.  Gaud.  Atl.  Bon.  t.  xxiii.  ff.  2-5,  7.  8 ;  Walp. 

Ann.  i.  756. 
V,  striata.  Gaud.  MSS. 
V.  Thouarsii,  Gaud.  MSS. 

V.  utiUs,  Gaud.  Atl.  Bon.  tt.  xvii.  ff.  1-5,  xxiii.  ff.  I,  6,  9-18; 
Walp.  Ann.  i.  755;  Ad.  Br.  in  Ann.  Sc.  Nat.  ser.  6,  i.  290. 
Var.  stephanocarpa.  Ad.  Br.  in  Ann.  Sc.  Nat.  ser.  6,  i.  291 . 
Hob.  Madagascar. 

Nom.  vutg,  '*  Vacoa  sac "  in  Ins.  Masc. ;  "  Pandan  laut  besaar  "  and 
'*  Pandan  laut  gedeh  "  (HasskL). 

PandanusutUis  fi,  lucidus,  Krz.  in  Seem.  Joum.  Bot.  v.  (1867)  131. 

Cfr.  P.  sylvestris,  Bory. 
P.  utUis,  Hort.  Amst.  et  Brux. 

Cfr,  P.  odoratissimus,  Hort,  Herrenh.  No.  1. 
P.  Vaequa,  Carm.  MSS. 

Cfr.  P.  utibs,  Bory. 

52.  Pandanns  Vandermeeschi,  Balf.  fil.  in  Baker  Flor,  Maur. 
Seych.  398. 

FouiUioya  maritima.  Gaud.  Atl.  Bon.  t.  xxiri.  ff.  21-24 ;  Walp. 
Ann.  i.  755 ;  Ad.  Br.  in  Ann.  Sc.  Nat.  ser.  6,  i.  291. 
Hab.  Mauritius. 

P.  variegatus,  Miq.  Anal.  Bot.  Ind.  ii.  16. 
Cfr.  P.  Samak,  HasskL 
P.  Veitchii,  Hort.;  Gard.  Year-Book  (1869)  91;  Flor.  S,  Pbw.  x. 
(1871)  177.  c.  ic.  xyl.;  Hamb.  Gartenz.  xxvii.  (1871)  313  ;  ///.  Hort, 
xix.  (1872)55.  c.  ic.  xyl.;    Gar*«i/l.  xxii.  (1873)  310.  c.  ic.  xyl.; 
*Album  Dallihre  i.  (1873)  28 ;  Joum,  Soc.  Centr,  Hort,  France  ser. 
2,  V.  (1875)  26. 
Hab,  South-Sea  Islands. 
P.  vertu,  Rumph.  Herb.  Amb.  iv.  139,  t.  Ixxiv. 
Cfr.  P.  odoratissimus,  L.fl. 

53.  P.  viscidtis,  *Panch,  in  herb, 

Bryantia  {Lophostigma)  viscida,  Ad.  Br.  in  Ann.  Sc.  Nat.  ser.  6, 
i.  287,  t.  XV.  f.  9. 
Hab,  New  Caledonia. 

P.  VITTARIIFOLIU8,  Boj,  Hort,  MawT,  302. 
Hab.  Madagascar. 

Nom,  vulg,  "  Vacoua  k  feuilles  en  rubans." 
liiirw.  JOUBN. — BOTAirr,  vol.  xvii.  r 
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Pen'fi  kaida^taddi,  Reede  Hort.  Ual.  ii.  t.  tii. 

Cfr.  Pandanus  unipapillatus^  Dennst, 

Roussinia  indica.  Gaud.  Atl.  Bon.  t.  xxi. 

Cfr,  Pandaiitts  Leram^  Jones,  &  P.  paloatiis.  Pet.  Th. 

Gaudichaud  has  here  confounded  two  species,  and  in  his  plate  has  copied 
figs.  1-4  from  the  drawings  of  P.  Leram,  Jones  in  f  Asiatic  Researches,'  !▼. 
164;  and  the  other  figures  (5-9)  are  drawn  from  specimens  oiP.palua^ 
tris,  Pet.  Th.,  now  in  the  museum  at  Paris. 

RycHafurcata,  De  Vriese  in  Vers!,  kl.  Akad.  Wet.  ii.  (1854)  203. 

Cfr,  Pandanus  furcatus,  Roxb. 
Sussea  amoidea,  Gaud.  Atl.  Bon.  t.  zxiv. 

Cfr,  Pandanus  montanus,  Bory, 
S,  lagenaformis,  Gaud.  Atl.  Bon.  t.  xxv.  ft.  11-14. 

Cfr.  Pandanus  lagenaformis. 
S.  microcarpa.  Gaud.  Atl.  Bon.t.  xxv.  ff.  8-10. 

Cfr,  Pandanus  Sussea. 
S;  microstigma,  Gaud.  Atl.  Bon.  t.  xxxviii. 

Cfr,  Pandanus  microstigma. 
Tuckeya  Candelabrum,  Gaud.  Atl.  Bon.  t.  xxvi.  ff.  10-20. 

Cfr.  Pandanus  Candelahrum;  Pal,  Beauv, 
Vinsonia  acuminata,  Gaud.  MSS. 

Cfr,  Pandanus  acuminatus. 
V,  consanguinea.  Gaud.  MSS. 

Cfr,  Pandanus  utilis,  Bory, 
V,  drupacea,  Gaud.  Atl.  Bon.  t.  xxxi.  ff.  8-1 1. 

Cfr,  Pandanus  purpurascens.  Pet,  Th, 
V,  elegans,  Gaud.  Atl.  Bon.  t.  xvii.  ff.  12,  13. 

Cfr.  Pandanus  sylvestris^  Bory, 
V,  humilis.  Gaud.  Atl.  Bon.  t.  xvii.  ff.  10,  11. 

Cfr.  Pandanus  sylvestris,  Bory. 
V.  lucida.  Gaud.  Atl.  Bon.  t.  xvii.  ff.  14,  15. 

Cfr.  Pandanus  sylvestris,  Bory. 
V,  macrostigma.  Gaud.  MSS. 

Cfr.  Pandanus  utilis,  Bory. 
V.  media,  Gaad.  MSS. 

Cfr.  Pandanus  utilis,  Bory. 
V.  palusiris.  Gaud.  Atl.  Bon.  t.  xvii.  ff.  18-23. 

Cfr.  Pandanus  utilis,  Bory. 
V.  Pervilleana,  Gaud.  Atl.  Bon.  t.  xxxi.  ff.  1-7. 

Cfr  .Pandanus  Boucheanus,  Ji^ocA. 
V.  propinqua.  Gaud.  MSS. 

Cfr,  Pandanus  utilis,  Bory. 
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Vinsonia  purpurascens.  Gaud.  Atl.  Bon.  t.  xvii.  ff.  6-9. 

Cfr.  Pandanus  purpurascens^  Pet,  Th. 
V.  gtephanoearpa.  Gaud.  Atl.  Bon.  t.  xxiii.  ff.  2-5, 7, 8. 

Cfr.  Pandanus  utilis,  Bory, 
F.  striata.  Gaud.  MSS. 

Cfr,  Pandanus  utilis,  Bory, 
V.  sylvestris,  Gaud.  Atl.  Bon.  t.  xvii.  #  16,  17. 

Cfr.  Pandanus  Barklyi,  Balffil, 
F.  Tkouars'd,  Gaud.  MSS. 

Cyr.  Pandanus  utilis,  Bory, 
V.  uliUs,  Gaud.  Atl.  Bon.  tt.  xvii.  ff.  1-5,  xxiii.  ff.  1-6,  9-18. 

Cfr.  Pandanus  utilis,  Boty. 

PosTscBiPT  (April  1878). 

Since  the  foregoing  list  was  laid  before  the  Society,  Count 
Sohlms  Laubach  has  published  Q  Linneea '  xlii.  1.  February  1878) 
his  '^  Monographia  Fandanocearum."  In  it  he  describes  many 
Eastern  forms.  I  find  that  we  differ  in  the  identification  of  several 
species ;  but  as  a  decision  regarding  them  can  only  be  arrived  at 
when  more  satisfactory  materials  are  obtained,  I  shall  not  at 
present  criticise  the  memoir. 

I  may  note  here,  however,  that  six  new  species  are  described. 
Of  these,  five  I  believe  to  be  good ;  but  I  see  no  necessity  for 
keeping  up  the  sixth  specific  name.  I  append  the  names  as  a 
supplement  to  my  list. 

In  the  *  Botanical  Magazine '  for  February  1878,  under  tab. 
6347,  Sir  Joseph  Hooker  describes  a  new  specfies,  Fandantu  un- 
guifer^  from  Northern  Bengal.  I  have  little  doubt  this  is  Paw- 
danus  minor.  Wall. 

Fandantis  fiolvixil,  Sohlms  Laub,  in  Unnaa  xlii.  (1878)  26. 

Hab.  Madagascar. 

F.  ceylasicos,  Sohhns  Laub.  in  Unnaa  xUi.  (1878)  16. 
P.fureatus,  Tbw.  En.  PI.  Zcyl.  327. 

Hab,  Ceylon. 

I  placed  Thwaites's  plant  in  my  list  doubtfully  underP./ttrca/«5,  Roxb. 
Sorthalsli,  Sohlms  Laub.  in  Linnaa  xlii.  (1878)  12. 

Hah.  Borneo. 

P.  Kunianus,  Sohlms  Laub.  in  Linneea  xlii.  (1878)  4. 

I  see  no  reason  why  this  species  should  not  be  included  under  Pandanus 
polyeephalus,  Lam.  It  is  the  type  of  Gaudichaud's  Jeanneretia  litioralis, 
named  by  Kurz  Pandanus  litioralis ;  and  these  names,  if  Sohlms  Laubach*s 
identification  be  correct,  will  become  synonyms  of  Pandanus  polyeephalus. 
Lam. 

f2 
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/Pandanus  Motlejanus,  Sohlms  Laub.  in  Linmea  xlii.  (18/3)  21. 
Hab.  Borneo. 

Pandanus  unguifery  Hook.  fil.  Bot.  Mag.  t.  6347. 
Is  Pandanus  minor,  WalL 


v/. 


Yvanii»  Sohlms  Laub,  in  Linnaa  xlii.  (1878)  20. 
Hab,  Malacca. 


On  the  Behoepjiecd  and  Cervantesiea,  distinct  Tribes  of  the  Sty- 
racesEs.  By  John  Miebs,  F.E.S.,  F.L.8.,  &c.,  Dignit.  and 
Commend.  Ord.  Imp.  Bras.  Bosae. 

[Read  February  21, 1878.] 

(Plates  I.-IV.) 

The  first  of  these  tribes  may  be  distinguished  by  the  following 
brief  diagnosis  :— 

ScHOKPriKM,tnh\is  Styracearum.  F/ore^  calyculati.  Cafyctf/tt$  parvui, 
margine  inasqualiter  divisus;  calyx  penimilis,  calyculo  iaclusas, 
utraque  facie  liber,  margine  iacinulatus.  Ovarium,fructus  et  semen  ut 
in  Styrace  ^     Genera  2. 

1.  Schoepfia:  species  S,  omnia  Americans. 

2.  Schoepfiopsis  :  species  4,  omnia  Asiaticee. 

Schoepfia  was  established  in  1789  by  Schreber,  who  then  gave 
an  outline  of  its  generic  character,  without  reference  to  any  spe- 
cies or  to  the  country  in  which  it  originated*.  Vahl,  probably 
unaware  of  this  fact,  published  in  1792'  and  1794*  an  account 
of  his  Codonium  arborescens,  a  plant  evidently  congeneric  with 
Schreber's  Schoepfia. 

The  opinions  of  botanists  since  that  period  have  been  singu- 
larly at  variance  in  regard  to  its  affinity,  and  not  less  in  respect 
to  the  details  of  its  structure  ;  so  that  up  to  this  time  the  genus 
has  not  found  a  satisfactory  or  permanent  resting-place. 

In  1794,  Vahl  (loc,  cit,,  sub  Codonium)  considered  the  genua 
should  rest  between  Caprifolium  and  Loranthus, 

»  '  Contrib.  Bot.  i.  p.  177,  pis.  29,  30. 

^  linn.  Gen.  PI.  edit.  8vo,  p.  189,  no.  323  (1789). 

»  Act.  8oc.  Hist.  Nat.  Hafniensis,  li.  p.  208,  tab.  6  (1792). 

*  Symbolic,  part  iii.  p.  36  (1794). 
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In  1808,  Jussieu  gave  it  the  same  position  \ 

In  1824,  Wallich  regarded  it  as  belonging  to  SantatacecB*. 

In  1825,  G.  Don  placed  it  in  8ymplocace(B^. 

In  1830,  Bartling  referred  it  to  Ubenacea*, 

In  1830,  De  Candolle  placed  it  in  Zoranthacea,  dividing  it  into 
two  groups  *. 

In  1839,  Endlicher  placed  Schoepjla  in  Symplocacece^ \  but 
three  years  later  he  gave  it  another  position. 

In  184!0y  Bentham,  remodelling  the  genus,  fixed  it  in  Olacacew'^'' 

In  1840,  Spach  located  the  genus  among  the  Si/mplocacea  ^. 

In  1842,  Endlicher  removed  Schoepfia  into  Olacacea^, 

In  1842,  A.  Eichard  placed  the  genus  under  Diplocalyx,  in  the 
SapotacecB  ***. 

In  1843,  Meissner  arranged  Schoepfia  in  the  Styracea,  though 
it  appeared  to  approach  the  Myrsinacea  ". 

In  1849,  Gardner  and  Champion  placed  it  in  the  Olacacea  ". 

In  1850,_Blume  thought  the  genus  should  be  placed  between 
the  Santalaeew  and  the  Laranthaceay  in  a  distinct  order,  the  Schoep- 

In  1856,  Prof.  De  Candolle  referred  Schoepfia  to  the  Olacacece, 
declaring  that  the  structure  of  its  ovary  does  not  accord  with  the 
Sanialacea  ", 

In  1862,  Baillon  arranged  the  genus  in  the  Santalacea  ^^ 

In  regard  to  my  own  first  conclusion  in  1845  **,  and  in 
1851",  when  I  had  not  seen  the  flower  or  fruit  of  Schoepjla,  1 
accepted  the  decision  of  Mr.  Bentham,  the  highest  authority  on 
the  subject,  and  thus  included  the  genus  in  the  Olacacea, 

But  subsequently,  on  examining  with  care  the  structure  of  the 
genus,  especially  its  ovary  and  fruit,  I  became  convinced  that 


*  Ann.  Mu8.  xii.  p.  300.  '  In  his  edition  of  Roxb.  Fl.  Indioa,  ii.  p.  190. 

*  Flor.  Nepal,  p.  146.  *  Ord.  Nat.  Plant,  sec.  Sprengel  nom.  p.  534. 

*  Prodi.  It.  p.  319.  •  Gen.  Pi.  i.  p.  744,  No.  4260. 
'  Linn.  Trans,  xviii.  p,  678.      *  Phanerog.  ix.  p.  417. 

»  Gen.  Snppl.  ii.  pp.  68,  83. 

^  Bamon  de  la  Sagra,  Hist.  Nat.  Plant.  Cub.  ii.  p.  81 ;  Bot.  A.  Richard,  i. 

11  Plant.  Vaacul.  Gen.  sec.  Steudel  Nomenc.  p.  534. 

'*  In  Hook.  Journ.  Kew,  i.  p.  308.  "  Mub.  Lugd.-Bat.  i.  p.  176. 

"  Prodr.  xiv.  p.  622.  "  Adansonia,  iii.  p.  117. 

"  In  *  Lindl.  Veg.  Kingd.*  p.  444  a. 

^7  Ann.  Nat.  Hist.  2  ser.  viii.  p,  105 ;  Contrib.  i.  p.  17. 
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Schoepjla  eaimot  belong  to  the  Olacace<p,  because  it  does  not  pre- 
sent the  filiform  free  central  placenta  rising  in  the  axis  of  a  uni- 
locular ovary  quite  smooth  within,  to  which  it  may  be  added, 
the  circumstance  that  its  seed  is  not  destitute  of  all  integofdental 
coverings — conditions  essential  in  the  Olucaeeis ;  hence  the  neces- 
sity of  its  exclusion  from  that  family. 

At  the  same  time  I  cannot  accord  in  the  determination  that 
Schoepjia  belongs  to  the  Santalaoea,  The  most  valid  argument 
against  this  conclusion  is  that  the  calyx  and  corolla  are  not  com- 
bined into  a  simple  perigonium  partly  connate  with  the  ovarium 
—essential  conditions  of  that  order  \ 

The  following  is  an  amended  diagnosis  of  the  genus  from  my 
own  point  of  view. 

ScHOEPFiA,   Sclireher. — Codonium,  Valih — Ha»nkea,  JR.  ^  P. — 

Diplocalyx,  A.  Bich, 

Caly cuius  parvus,  breviter  crateriformis,  marline  insqualitcr  divisus, 
liber ;  calyx  ei  persimilis,  sessilis,  utraque  facie  liber,  marginc  insequa- 
liter  3-5-lacinulatus.  Corolla  tubiilosa ;  tubus  late  cylindricus,  imo  sul- 
cato-quinquangularis  et  hinc  ad  ovariuin  arete  agglutinatus,  supeme  5- 
fidus ;  segmenta  oblonga,  acutata,  apice  subreflexa,  intus  infra  medium 
macula  niveo-furfurosa  praedita,  in  scstivatione  marginibus  angu«ti«- 
sime  introflexis.  Stamina  5,  aegmentis  opposita ;  fikmenia  anguste 
linearia,  antice  carinata,  e  margine  disci  orta,  imo  lase  affixa,  supeme 
libera,  erecta,  glabra ;  anthera  ovata;,  2-lobK,  lobis  oblique  lateimli- 
bus  ad  connectivum  crassiusculum  dorso  adglutinatis,  longitudinalitcr 
debiscentibus.  Discus  magnus,  epig}'nus,  semiglobosus,  alte  pulvi- 
natus,  4-5-8ulcatus,  spongiosus^  intus  vacuus,  demum  marcidus  et 
complanatus.  Ovarium  ovato-turbiuatum,  a  medio  'semi-triloculare, 
septorum  marginibus  obhqQe  adscendentibus,  in  placentse  summo  con- 
fluentibus  et  alas  totidem  simulantibus,  apice  hujus  modo  )-loculare : 
placenta  centralis,  libera,  a  stylo  disjuncta^  apice  truncata,  modo  indi- 
cato3-alata;  ot7«/a  ssepius  3  inter  alas. singulatim  suspensa,  plerum- 
que  exinde  abortiva.  /S^yiu^  perbrevis ;  £f i^ma  subcapitatum.  Fruetus 
ovatus,  calyce  suffultus  :  pericarpium  camosulum,  rugosum,  nigrea- 
cens,  portione  corollse  adnatce  auctum,  circa  apicem  linea  circulari  ad 
corollse  circumscissionem,  et  disco  emarcido  complanato  superatum ; 
mesocarpium  (nux)  pallide  testaceum,  fragile;  endocarpium  membra- 
uaceum,  ad  nucem  adharens,  pro  dimidia  parte  infera  modo  indicate 
semi-3-loculare.  Semen  aolitarium  (altcris  abortivis)  ovatum,  apice 
*  See  my  remarks  on  this  point  in  Lind ley's  *  Veg.  Kingd.*  p.  444. 
»  "  Porosus  "  (Schreb.) ;  "  fungosus  "  (R.  &  P.). 
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tuspensum;    uUeffumenium  crftninsculam,  rugulomim;  catera  non 
satis  QotA^. 
ArbusculsB  aut  suffrutices,  tn  America  tropica  vigentes ;  rami  plerumque 
glabri;  folia  altema,  elliptica,  petiolata ;  pednncuM  axiUares,  pauci 
usque  muUifiori ;  flores  nUnoreSy  calyculati. 

Prom  these  characters  it  will  be  seen  that  Sohoepjla  differs 
from  most  of  the  genera  of  the  Styracea^  in  haying  a  distinct 
calycle  around  a  free  small  calyx,  in  having  isomerous  stamens 
opposite  to  the  segments  of  the  corolla,  and  differently  formed 
ajithers ;  it  has  also  much  smaller  flowers  and  a  dissimilar  habit ; 
but  it  accords  in  the  main  carpologicol  features  characteristic  of 
the  StjtracecB. 

1,  SciHOBFFIA  ABBORESCEKS,  B.  Sf  Sch.  8y9t,  V.  p.  160;  Lam. 
Diet.  vi.  p.  732;  BG,  Frodr.  iv.  p.  319,  xiv.  p.  622  (in  nota). 
— Codonium  arborescens,  Vahl  in  Act.  Soc.  Hist  Nat  Hqfn,  ii. 
p.  206,  tab,  6 ;  Symh,  fasc.  iii.  p.  36. — Schopfia  Schreberi,  Lam. 
llluit  il  p.  61.— Schoepfia  americana,  Willd,  8p,  PL  i.  p.  996. 
In  Antillis:  v.  s,  in  herb.  Hook.  Jarai^ica  {Fur die) ,  Antigua 
(^NiehoUon  95),  Dominica  (Imray  204). 

A  fragrant  shrub  8-10  feet  high ;  branches  terete,  glabrous, 
with  axils  4-6  lines  apart ;  leaves  ovate-oblong,  suddenly  nar- 
rowed at  the  base  upon  the  petiole,  obtusely  acuminate,  entire, 
glabrous,  sometimes  plicately  falcate,  pale  green  above,  paler 
beneath,  with  prominulent  midrib  and  immersed  fine  nerves,  with 
reticulated  veins,  1-2^  in.  long,  1-1|  in.  broad,  on  sulcate  pe- 
tioles 3  lines  loqg ;  inflorescence  very  short,  solitary  or  geminate  in 
the  axils ;  peduncle  |  line  long,  bearing  7  flowers  on  pedicels  1-2 
lines  long;  calycleand  calyx  free,  unequally  6-cleft,  ciliate,  1  line 
long ;  corolla  altogether  2|  lines  long,  tube  urceolate,  adhering  at 
its  base  to  the  ovary,  free  above,  broadish  cylindrical,  half-cleft 
into  5  oblong  reflexed  segments ;  stamens  5,  opposite  to  and 
shorter  than  the  segments ;  style  3-sulcate ;  stigma  capitately  3- 
lobed ;  disk  epigynous,  elevated  into  a  large  pulvinate  body  which 
is  fungous  and  hollow  within ;  ovary  half  trilocular  at  the  base, 
unilocular  above,  ceU  extending  within  the  disk ;  placenta  central, 

*  I  met  with  only  one  immature  seed,  covered  by  a  nigose  thick  integument, 
where  tiie  albumen  was  not  yet  developed.  De  CandoUe  (Prodr.  iv.  319) 
describes  also  a  single  seed  with  the  albumen  and  embryo  perfieoted  ;  but  this 
probably  refers  to  Wallich's  description  and  figure  of  the  Asiatic  species. 
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free,  Bub-3-alate,  bearing  at  its  apex  3  suspended  ovules ;  fruit 
and  seed  as  in  the  following  species. 

2.  ScHOBPFiA  PLEXiJOSA,  B.  Sf  Sch.  V.  p.  160 ;  DC,  Prodr.  iv. 
p.  319.— Haenkea  flexuosa,  B.  ^  P.  Flor,  Per,  iii.  p.  8,  tab.  231. 
In  Andibus  PerurisB  :  v,  s,  in  herb.  Hook,  Chachapoyas  (Mathews 
8005,  in  flore  et  fructu). 

A  branching  shrub  6  feet  high,  with  spreading,  flexuous,  sub- 
angular  branchlets  6  in.  long,  having  axils  ^-1  in.  apart ;  leaves 
alternate,  ovate-lanceolate,  broader  towards  the  subacute  base, 
acuminate,  margins  subundulate,  coriaceous,  with  immersed 
nerves,  2^-3^  in.  long,  1-1^  in.  broad,  on  sulcate  petioles  2 
lines  long ;  racemes  1  or  2  in  each  axil,  on  a  peduncle  4a  lines 
long  bearing  above  5  to  7  flowers  on  alternate  pedicels  1  line  long, 
supported  by  a  minute  deciduous  acute  bract ;  calycle  and  calyx 
unequally  5-toothed,  ciliate,  f  lino  long  and  broad,  persistent, 
free ;  corolla  urceolate,  yellowish  ;  tube  adhering  for  half  its 
length  to  the  ovary,  broadly  cylindrical  above,  where  it  is  half- 
cleft  into  5  subacute  reflexed  segments  which  are  subimbricate,  or 
rather  narrowly  introflexed  in  aestivation  ;  stamens  5,  opposite  to 
the  segments  and  shorter  than  them ;  filaments  slender,  com- 
pressed, inserted  in  a  pilose  ring  on  the  margin  of  the  disk ; 
anthers  subglobose,  the  2  distinct  cells  sublateral,  dehiscing  lon- 
gitudinally on  one  side;  disk  epigynous,  raised  in  the  middle 
into  a  large,  pulvinate,  fungous  gland,  hollow  inside;  style 
shortish,  bearing  3  small  roundish  stigmata ;  ovary  ovate,  1^  line 
long ,  superior  with  respect  to  the  free  calyx,  inferior  in  regard  to 
the  free  portion  of  the  corolla,  surmounted  by  the  disk,  trilocular 
below  for  half  its  length,  unilocular  above,  with  a  narrowly  3- 
winged,  stoutish,  free  central  placenta,  bearing  at  its  obtuse 
summit  3  oblong  pendulous  ovules ;  drupe  oval,  4  lines  long,  3 
lines  broad,  of  a  fuscous-grey  colour,  its  summit  marked  by  the 
flattened  dried  disk  ;  pericarp  thin,  dry  ;  nut  thinly  testaceous,  1- 
locular,  lined  with  the  adpressed  placenta  and  dissepiments  ;  seeds 
3  or  solitary,  scarcely  filling  the  nut,  ovate,  with  a  membrana- 
ceous integument ;  embryo  (in  albumen)  not  seen. 

£uiz  and  Favon's  description  of  the  fruit  and  seed  nearly  ac- 
cords with  my  own  analysis,  except  that  in  their  drawing  the  nut 
and  its  dissepiments  are  much  too  thick.  According  to  Bomer 
and  Schultz,  the  fruit  and  seed  bear  some  resemblance  to  that  of 
Ithysospermum  nervosum,  Gaertn.  tab.  224 
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3.  ScHOEPMA  KExiCANA,  A.  DC,  Prodr,  xiv.  p.  622.  In  Mexico: 
r.  *.  in  herb.  Hook.  Oaxaca  {Andrieux  345);  Xalapa  (Galeotti); 
Mexico  (Parkinson,  sub  nom.  S,  parmjblia  Piancbon  MS.). 

A  sbnib  witb  rugose  branches  and  brancblets,  becoming  black 
in  drying :  leaves  ovate  or  ovate-elliptic,  somewhat  acute  at  the 
base,  obtusely  acuminate,  entire,  rigidly  chartaceous,  fuscous- 
green  above,  opaque,  with  immersed  fine  nerves,  paler  beneath, 
with  scarcely  prominulent  midrib  and  nerves,  subapproximate,  10- 
15  lines  long,  5-8  lines  broad,  on  petioles  1-2  lines  long ;  pedun- 
cles solitary  or  geminate  in  the  axils,  2-3  lines  long,  bearing 
above  3  flowers  on  pedicels  scarcely  1  line  long ;  calyx  1  line 
long  and  broad,  unequally  5-cleft,  the  teeth  ciliate ;  corolla  ur- 
ceolate ;  tube  3  lines  long,  agglutinated  for  half  its  length  to  the 
ovary,  the  upper  half  broadly  cylindrical,  nearly  2  lines  long, 
haJf-cleft  into  5  oblong  recurving  segments ;  stamens  5,  opposite 
to  the  segments,  inserted  on  a  pilose  ring  on  the  margin  of  the 
disk ;  anthers  ovoid,  of  2  laterally  conjoined  cells ;  disk  epigynous, 
very  large,  fungous,  hollow,  surmounting  the  ovary,  which  is 
ovoid,  3-locular  at  the  base  for  half  its  length,  the  septa  extending 
into  3  narrow  wings  upon  the  stoutish,  free,  central  placenta 
truncated  at  its  summit,  and  there  bearing  3  oblong  suspended 
ovules. 

4.  S.  BBABiLiENSis,  A.  DC.  Prodr.  xiv.  p.  622  (in  nota). — S. 
nigricans,  Turcz,  Bull.  Soc,  Hist.  Nat.  Moscou,  tom.  xxxi.  p.  249 
(1858).  In  prov.  Bahia  ad  Igreja  velha  (Blanchet,  3360  v.  3660): 
non  vidi. 

Its  ligneous  tortuous  branches  are  covered  by  a  whitish  bark, 
the  young  brancblets  and  leaves  becoming  black  in  drying ;  leaves 
alternate,  lanceolate- elliptic,  gradually  narrowing  at  the  base 
upon  the  petiole,  obtusely  acuminate,  oblique  and  inequilateral,  en- 
tire, punctulate,  with  opposite  divergent  nerves,  sides  often  folded 
together,'  coriaceous,  1  in.  long,  6-8  lines  broad,  on  a  petiole  2 
lines  long  ;  racemes  axillary,  short,  on  a  flattened  peduncle,  soli- 
tary, geminate,  or  temate,  each  bearing  3  sessile  aggregated 
flowers  2  lines  long ;  calycle  and  calyx  |  line  long,  subpuberulous, 
unequally  5-iid;  corolla  urceolate,  half-cleft  into  6  somewhat 
spreading  segments  ;  structure  of  the  ovary  as  in  S.  mexicana. 

5.  S.  OBLiQiJiFOLiA,  Turcz.  Bull.  Soc.  Hist  Moscou,  tom.  xxxi. 
p.  249  (1858) ;  Bentk.  Linn.  Trans,  xviii.  678.     In  Brasilia,  Serra 
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de  Jacobina,  Babia  (Moricand  2593);  t;.  «.  ^n  herb.  Sook,  (sub  S*. 
confertiflora,  var.,  Plancbon). 

13ranQhe»  stoutijsh,  very  pallid,  smooth ;  brancbleta  slender, 
terete,  substriate  ;  leaves  alternate,  oblong-elliptic,  acute  at  both 
ends,  subinequilateral,  entire,  glabrous,  with  about  six  pairs  of 
slender  divergent  nerves,  2|-2^  in.  long,  l-lf  in.  broad,  on  sul- 
cate  petioles  2  lines  long,  all  blackish  in  drying ;  peduncles  lateral, 
compressed,  puberulous,  2  lines  long,  bearing  above  3-5  sessile 
flowers  2}  lines  long ;  calyx  ^  line  long  and  broad,  subpuberu- 
lous,  5 -toothed ;  corolla  rubidulous,  tube  adnate  at  the  base  to 
the  ovary  for  half  its  length ;  segments  5,  subacute,  subrevolute  ; 
stamens  5,  opposite  to  the  segments,  seated  on  the  margin  of  tho 
disl(,  on  a  fasciculated  pilose  ring. 

6.  SonoEPFiA  QUiNTUPLiNEEVis,  Turcz,  iti  Bull,  Soe,  Hist  Nat. 
Moscou,  torn.  xxxi.  p.  248  (1858).  In  Brasilia,  Bahia  in  sabulosis : 
V,  *.  in  herb.  Hook.  Bahia  {Salzm.,  sub  S.  confertiflora  Planch.  MS.). 

Branches  geniculately  dichotoraous,  terete,  glabrous,  with  axils 
J  in.  apart ;  leaves  broadly  ovate,  rounded  at  the  base,  obtusely 
acute  at  the  apex,  entire,  glabrous,  many-nerved,  the  5  lower 
pairs  springing  from  the  petioles,  the  more  lateral  5  pairs  alter- 
nately divergent,  slender  and  subimmersed,  1|-1^  in.  long,  g-1^ 
in.  broad,  on  channelled  petioles  2  lines  long ;  inflorescence  axil- 
lary, solitary  or  geminate,  formed  of  very  numerous  flowers  con- 
gested in  an  oval  head,  consisting  of  many  close  clusters  of  3-4 
small,  oval,  sessile  buds  ;  calyele  and  calyx  free,  very  short,  5-cleffc  ; 
corolla  red  ;  tube  adnate  at  its  base  to  the  ovary,  above  urceolate, 
free,  divided  into  5  subspreading  segments ;  stamens  5,  shorter 
than  the  segments  and  opposite  to  them  ;  filaments  seated  on  the 
margin  of  the  disk ;  ovary  and  epigynous  disk  as  in  S*  mesicana, 

7.  S.  GBANDiFOLiA,  Baillon,  Adans,  iii.  p.  117.  In  Bahia 
{Blanchet  2088)  :  non  vidu 

Prof.  Baillon  placed  this  in  a  separate  section,  ChorUtigma^ 
hardly  tenable,  its  difference  consisting  in  a  further  abbreviation 
of  the  style,  which  is  always  short ;  this  only  amounts  to  a  specific 
variation.  Its  alternate  leaves  are  broadly  ovate  and  rounded  at 
the  base,  narrowed  at  the  summit  into  a  sublanceolatc  acumen, 
entire,  glabrous,  submembranaceous,  penniner^'ed,  midrib  and 
nerves  prominulent  beneath,  the  dimensions  not  given ;  racemes 
axillary,  shorter  than  the  petioles ;  calyx  5-eleft,  lobes  alternating 
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with  the  segments  of  the  corolla ;  corolla  tubular ;  tube  adnate  at 
it«  base  to  the  ovary,  clefl  above  into  5  segments  ;  stamens  nearly 
as  long  as  the  latter,  filaments  inserted  on  the  margin  of  the  disk ; 
stigmata  4,  small,  pn  the  summit  of  the  ovary, 

8.  ScHOEFFU  onfiTBOPHTiii.oines,  FIanc^on,  Ann.  Se,  Nat  ser.  4, 
ii.  p.  261 ;  Oruehaeh,  Fl.  Br.  W.  Ind,  p.  709  ;  Benth.  4r  Sooh,  Gen. 
i.  p.  349. — 8,  Marchii,  QrUeb,  I.  o.  p.  310. — Diplocalyx  chryso- 
phylloides,  J.  Eich.  in  La  Sagra  Nat.  Hist.  Cuba,  ii.  p.  81,  tab.  64 ; 
Walp.  Ann.  v.  p.  476.  In  Antillis :  Cuba  {La  Sagra),  Jamaica 
{March)',  non  vidi. 

Apparently  a  shrub  or  small  tree,  with  terete,  spreading,  gla- 
brous branches,  with  axils  3-6  lines  apart;  leaves  alternate, 
elliptic,  very  acute  from  below  the  middle,^8ubacut6  at  the  apex, 
with  about  5  pairs  of  divergent  nerves,  1^-2  in.  long,  9--10  lines 
broad,  on  channelled  petioles  2  lines  long ;  very  short  axillary 
racemes,  bearing  3  alternate  subremote  flowers,  which  are  small, 
subsessile,  pubescent ;  calycle  cup-shaped,  shortly  stipitate,  un- 
equally 5-toothed,  pubescent,  J  line  long  and  broad ;  calyx  en- 
closed, of  similar  shape  and  size,  free  upon  both  its  faces,  unequally 
5-lacinulate,  with  ciliatc  margins;  corolla  small,  three  times 
as  long  as  the  calyx,  shortly  agglutinated  at  its  base  to  the  ovary, 
tubular  above,  and  4-partite ;  segments  acutely  oblong,  erect; 
stamens  4,  opposite  to  the  segments ;  filaments  inserted  on  the 
margin  of  the  disk,  glabrous;  anthers  ovate,  2-celled,  cells  late- 
rally attached  upon  a  narrow  connective ;  disk  epigynous,  enlarged 
into  a  tall  rounded  pulvinate  form  ;  style  short ;  stigma  capitate, 
3-lobed ;  ovary  subglobose,  crowned  by  the  disk,  sub-4-locular  at 
the  base,  unilocular  at  the  summit ;  placenta  free,  central,  trun- 
cated at  its  free  apex,  from  which  4  ovules  are  suspended  over 
the  4  pseudo-cells.     Pruit  unknown. 

SCUOSPFIOPSIS. 

This  genus  (indicated  at  p.  68)  may  be  thus  defined: — 

ScuoEPPloPSis,  noh, — Schoepfia,  in  parte,  auct. — Schoepfiacea;, 

Blume,  ordo  nov.* 

Calyculus  et  calyx  ut  in  Schoepfia  parvi,  liberi,  cupulati,  imequaliter  3- 

5-laciDulati.     Corolla  his  multo  lougior,  tubulosa ;  tubus  sublongius- 

ciiliu,  cylindricus,  vel  supeme  subampUatus,  imo  ad  ovarium  connatus; 

segment  a  5,  lanceolato-oblouga,  acuta,  apice  subreflexa,  camosa,  tubo 

multo  breyiora,  lestivatione  valvata,  imo  macula  furfurosa  signata, 

^  Mu8,  Lugd.-Bftt.  i.  p.  175. 
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maculis  in  lineis  niveis  decurrentibus  extensis.  Stamina  5,  segmentis 
opposita  i  filament  a  tenuia,  e  margine  disci  orta,  lineis  niveis  subcohae- 
rentia,  apice  breviter  libera ;  anthera  in  fauce  liberse,  ovatse,  biloculares, 
loculis  collateraliter  adnatis.  Discus  epigynus,  conice  globosus  et  alte 
pulvinatus.  Stylus  tenuis,  faucem  corollee  attingens;  stigma  capi- 
tato-trilobum.  Ovarium  ovatum,  ut  in  Schoepfia  superne  l-loculare, 
infra  medium  semi-3-loculare ;  placenta  centralis,  liber,  apice  trun- 
cata,  e  septis  adscendentibus  trialata ;  ovula  3,  ab  apice  suspensa. 
Drupa  baccata,  oblongo-ovata,  disco  coronata,  1-locularis,  abortu  mo- 
nosperma.  Semen  suspensum,  ovatum  ;  integumentum  spongiosum, 
femigineum ;  albumen  amygdaloideum ;  embryo  parvus,  apicem  ver- 
sus inclusus;  cotyledones  2,  ovato-oblongse,  plano-convexae ;  radi- 
cula  sequilonga,  supera. 
Arbusculse  Asiatics,  ramoscs  ;  rami  flexuosi ;  folia  altema,  lanceolato^ 
oblonga,  glabra,  subbremter  petiolata ;  racemi  axillares,  breves,  alter^ 
natim  6-7 -florii  flores  tenuiter  pedicellati,  plerumque  lutei,  scspius 
odorati, 

1.  ScHOEprioPSis  FRiGRAirs,  nob. — Schoepfia  fragrans,  Wall, 
in  Boxb.  Fl.  Indica,  ii.  p.  188 ;  Tentamen,  p.  18,  tab.  9 ;  D.  Don^ 
Ft.  Nepal,  p.  145  ;  G,  Don,  Diet,  iii.  p.  432  ;  DC.  Prodr.  iv.  p.  320. 
In  Nepalia  et  Khasya :  v.  s.  in  herb,  meo,  ex  herb.  Hook.  &  Th. 
Khasya,  altit.  3000-5000  pad. 

A  small  tree  10-15  feet  high,  with  a  thick  spongy  bark- 
branches  terete,  subflexuous,  marked  by  numerous  scales ;  axils 
i-3.  in.  apart ;  leaves  lanceolate-oblong,  acute  at  the  base,  acumi- 
nate, subinequilateral,  chartaceous,  smooth,  dark  green  above,  and 
almost  nerveless,  paler  beneath,  with  inconspicuous  fine  nerves 
2J-3^  in.  long,  7-10  lines  broad,  on  slender  channelled  petioles 
2i-3  lines  long;  racemes  solitary  in  the  axils,  subsessile,  1-1^  in. 
long;  peduncle  slender,  glabrous,  bearing  6  or  7  flowers  on 
slender  pedicels  6  lines  long ;  bracteoles  small ;  calycle  and 
calyx  |-|  line  long,  unequally  lacinulate  ;  corolla  tubular,  fleshy ; 
tube  6  lines  long,  5-grooved  at  the  base,  where  it  is  agglutinated 
around  the  ovary ;  segments  oblong,  acut€,  shorter  by  two  thirds 
than  the  free  portion  of  the  tube,  each  with  a  fascicle  of  minute 
hairs  at  its  base  ;  stamens  5,  with  filaments  subcohering  to  the 
tube ;  anthers  ovate,  subbilobed,  free  in  the  throat ;  disk  epigy- 
nous,  pulvinate,  spongy ;  style  as  long  as  the  tube ;  stigma  3- 
lobed ;  ovary  turbinate,  crowned  by  the  disk,  3  lines  long ;  drupe 
oblong,  nearly  white,  6  lines  long,  4  lines  broad,  crowned  by  the 
disk ;  pericarp  fleshy,  nearly  1  line  thick  ;  nut  thinly  testaceous ; 
rest  as  in  the  generic  character. 
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2.  SoHOEPFiopsis  ACUMINATA,  iioh, — Schoepfia  acuminata,  Wall, 
Cat  486 ;  DC.  Frodr.  iv.  320 ;  G.  Don,  Diet  iii.  432.  In  Nepalia, 
Mont,  Fundus.:  v.  *.  in  hb.  Hook,  Khasja  {Lohb), 

A  tree  10-12  feet  high ;  leaves  oyate-lanceolate,  obtuse  at  the 
base,  acuminate,  palish  green  above,  with  immersed  £uie  nerves 
and  slightly  revolute  margins,  paler  beneath,  with  prominent  mid- 
rib and  slightly  prominulent  nerves  ascendingly  divaricate,  with 
subimmersed  reticulated  veins,  8  in.  long,  9  lines  broad,  on 
slender  curving  petioles  3  lines  long ;  raceme  axillary,  10  lines 
long,  on  a  slender  peduncle,  beariug  a  little  above  its  base  about 
10  alternate  or  subopposite  flowers  on  very  slender  pedicels  1^ 
line  long ;  calycle  and  calyx  \  line  long  ;  corolla  in  bud  3^  lines 
long,  tube  1  line  broad  ;  rest  as  in  the  generic  cliaracter. 

3.  S.  CHiNENSis,  nob, — Schoepfia  chinensis,  Gardn.  ![  Champ, 
Kew  Joum.  Bot  i.  308,  iii.  328 ;  Walp,  Ann.  i.  181.  In  Hong 
Kong  :  vix  vidi  in  herb.  SooJc, 

A  straggling  branched  tree;  branches  terete,  striate,  sub- 
flexuous,  whitish,  glabrous,  brittle;  leaves  lanceolate-oblong  or 
oblong-lanceolate,  acute  at  the  base,  acuminate,  penninerved,  2-^3 
in.  long,  10-15  lines  broad,  on  margined  petioles  2-3  lines  long ; 
racemes  solitary  in  the  axils,  6-9  lines  long,  2-4-flowered ; 
flowers  sessile,  yellow  or  whitish,  odoriferous  ;  calycle  and  calyx  ^ 
line  long;  corolla  5  lines  long,  tube  pentagonaJ,  narrowish,  5 
lines  long ;  segments  5,  acuminate,  2^  lines  long  ;  drupe  obloug, 
obtuse  at  both  ends,  5-7  lines  long. 

A  species  said  to  differ  from  S,  fragrans  in  its  leaves  glossy 
beneath  (not  on  both  sides),  in  its  fruit  as  large  as  a  cherry  (not 
the  size  of  a  field-bean). 

4.  S.  JASMINODOBA,  nob. ;  SchoBpfia  jasminodora,  ^ieb,  ^Zuccar. 
in  Abh,  math.-phys,  GL  MUnch,  Akad.  Bd.  iv.  8,  Abth.  iii. 
p.  135,  no.  457  ;  Blume,  Mus,  Lugd^-BaU  i.  p.  175 ;  Walp,  Ann. 
i.  960.     In  Japonia :  non  vidi. 

Branches  terete,  subflexuous ;  leaves  ovate,  rounded  at  the 
base,  subobliquely  acuminate  and  recurved,  more  rarely  lanceolate- 
ovate,  1  i-2-^  in.  long,  10-15  lines  broad,  on  petioles  3  lines  long ; 
racemes  axillary  ;  peduncle  slender,  1  in.  long,  beariug  above  3-5 
subsessile  flowers ;  calycle  and  calyx  short,  3-5-dentate  ;  corolla 
tubular,  tube  cylindrical ;  segments  4,  subdeltoid,  acute. 
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CjEHYAlfVtStl^. 

This  tribe,  first  proposed  by  Baillon  in  1862',  included  Cer- 
vantesia  and  lodtna,  which  he  regarded  as  belonging  to  the 
OlacacecB,  According  to  him  they  differ  from  Santalacea  princi- 
pally by  their  free  ovary',  and  are  closely  allied  to  Pyrularia, 
He  thought  that  they  were  also  allied  to  Canajera,  though  differing 
in  the  number  and  mode  of  insertion  of  the  ovules.  My  own  ob- 
servations show  that  they  belong  to  Styracea, 

Cervantesiea,  tribus  Styracearumi  Flores  breviter  calyculati.  Calyx  ma- 
jusculus,  calyculo  insidens,  liber,  5'partitus.  Corolla  ealyce  minor^ 
tube  brevi  imo  ad  ovarium  adnato ;  segmenta  5,  subexpansa,  lobis  ca- 
lycinis  alterno.  Stamina  bis  opposita  et  segmentis  alterna.  Ovarium 
et  semen  Styraeis  structura.    Genera  Cervantesia  et  lodina, 

Cebyaktesia. 

This  genus  of  the  '  Flora  Peruviana '  was  established  in  1794  by 
Buiz  and  Pavon,  with  some  errors  in  its  diagno3is,  which  they 
corrected  eight  years  afterwards  on  their  return  to  Madrid.  In 
regard  to  its  position  in  the  System,  Lamarck  first  placed  it  in 
Santalacea  (1811)  ;  Kunth  accorded  with  this  (1825),  and  End- 
licher  (1840),  likewise  Lindley  (1858).  DeCandoUe  (1856)  re- 
garded it  as  a  doubtful  genus  of  that  family.  I  pointed  out  pre- 
viously (1851)  the  very  close  affinity  existing  between  it  and 
lodina,  so  close,  indeed,  that  the  structure  of  the  flower  in  the  one 
offered  scarcely  any  discernible  difference  from  that  in  the  other; 
but  as  Cavanilles  had  regarded  the  calyx  in  Cervantesia  as  par- 
tially agglutinated  to  the  ovary,  a  circumstance  that  would  place 
the  genus  in  SantalacecB,  I  did  not  then  venture  to  remove  it 
from  that  family. 

CeevakteSia,  jr.  4"  P'y  char,  reformato. 
Calycuhts  parvus,  cupulatus,  fere  ad  basin  in  lacinias  5  acutas  fissus ;  dalyx 
hoc  multo  longior,  liber,  imo  hemisphiericus,  5-angulatus,  tubulosus, 
tubo  profuude  6-fldo,  lobis  oblongis,  camosulis,  in  estivatione  valva- 
tis,  in  fructu  auctus  et  persistens.  Corolla  colorata,  lobis  ealycinis 
pauUo  brevior;  tubus  brevissimus^  ad  ovarium  arete  a^lntinatus; 
segmenta  5,  petaloidea,  late  oblonga,  truncato-emarginata,  erecto- 
divergentia,  circumscisse  caduca.  Stamina  5,  e  margine  disci  orta, 
segmentis  sequilonga  et  alterna,  lobis  calyrinis  opposita,  glabra ;  Jila^ 

*  Adansonia,  iii.  p.  125. 
Tom.  cit,  p.  120. 
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fii«i/A  ftnbulata,  iiao  ooiDfitetta)  tmthera  didymici  ovatfc.  Discus 
epigyntii^  latnsy  tuk  eonieiisi  eanumus*  intut  vacuui»  cavitote  cum 
OTarii  loeolo  oontinua;  styhu  breTisnmiiB ;  stigma  tubpeltatum,  con- 
cayttm*  margbie  crenulatum.  Ooarium  turbinatum«  disco  coronatum, 
late  1-loculare )  placenta  centralis,  libera,  anguste  tfenieeformis,  e  basi 
adscendenSy  loculo  multo  longior,  hinc  vermiformi-flexuosa,  apice 
ovuligera ;  omtla  2-3  guspensa.  Fructus  ovatus,  calyce  aucto  libero 
cinctus ;  pericarpium  camosum,  5-fissibiIe ;  nux  conformis,  Crustacea, 
1-locularis,  abortione  mouosperma.  Semen  loculum  implens ;  integu' 
meiUum  albidum  furfuraoebiis,  subbilamellare ;  raphe  later  lamellas, 
ni?ea,  araneose  espansa,  e  yasis  spiralibus  confecta;  albumen  car- 
nosum;  embryo  idclusaa,  subfiliformisi  longitudine  fere  albuminis; 
racUcula  supers  ad  medium  pertingens ;  cotyledones  2,  camosae. 
Aibores  Perwriana,  ramostssima  i  nmifiexuosi',  foMsi  altema,  oblonga, 
Sispe  tomeniosa,  petiolata ;  iuflorescentia  racemosa ;  fioTea parvi,  caly- 
culati. 

1.   ClBTAlrtlStA  tOMSKTOSA,   5.    4*   P'    ^h?r.   PcTUV,  tl.  p.  Id, 

tab.  141  ^.— Ela^odendron  tomentoBUtn,  Willd.  sa  B.  Sf  Soh  Syet. 
V.  p.  845.— ^Caeimiroa  tomentosA,  Dambey  MS»  In  Peruvia  pro  v. 
Tarma  prope  Acobamba;  in  prov.  Huaocberi  et  Canta. 

A  tree  12  feet  bigh,  with  a  bard  whitish  wood,  and  a  rounded 
copious  bead,  very  much  branched ;  branches  thick  and  somewhat 
gnarled  ;  branchlets  stoutish,  short,  Bubflexuous ;  leaves  alternate, 
oblong,  with  straightish  sides,  obttise  at  the  base,  narrowing  ob- 
tusely toward  the  apex,  subcoriaceous,  entire,  with  revolute  mar- 
gins, smooth  and  dark  green  above,  deeply  sulcate  along  the 
midrib,  very  convex  on  each  side  of  the  latter,  without  perceptible 
nerves,  woolly  beneath,  with  a  rusty-white  tomentum,  1^  in.  long, 
6-7^  lines  broad,  on  woolly  petioles  1  line  long,  2-8  lines  apart ; 
inflorescence  axillary  on  the  younger  branchlets  \  flowers  spicately 
disposed  upon  a  very  geniculate  peduncle  1^2  in.  long,  bearing 
at  each  flexure  a  small  fascicle  of  about  8  flowers  on  extremely 
short  stout  pedicels,  all  tomentose ;  calycle  acutely  5-partite,  ex- 
panded ;  calyx  many  times  its  length,  and  free  from  it,  sub-5-an- 
gular  at  the  base,  deeply  cleft  into  6  obloftg  subacute  fleshy 
divisions,  with  valvate  lestivation ;  corolla  shorter  than  the  divi- 
sions of  the  calyx,  adnate  at  the  base  around  the  ovary,  free  else- 
where ;  the  segments  alternate  with  the  calycine  lobes  ;  stamens 
alternate  with  segments;  these  and  other  parts  as  in  lodina*, 
fruit  obovate,  9-11  lines  long,  5-6  lines  broad,  environed  by 

^  B.  &  P.  Flor.  PeruT.  ill.  p.  20,  where  this  kind  of  raphe  (like  that  of  Siyratc) 
is  well  described. 
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the  much-enlarged  thick  divisions  of  the  calyx,  which  are  acute 
and  separate  at  the  apex,  rounded  at  the  base,  and  somewhat 
shorter  than  the  fruit ;  they  are  detachable,  smooth  inside,  where 
they  are  furnished  with  an  erect  scale  below  the  middle,  some- 
what similar  to  that  I  have  shown  in  0.  Kunthiana ;  it  may  be 
noticed,  however,  that  in  fig.  4  in  tab.  24il  of  the  *  Flora  Peru- 
viana,' these  scales  are  seen  only  upon  the  calycine  divisions,  but 
in  fig.  10  they  are  shown  there  as  well  as  upon  the  fruit,  most 
probably  an  error.  The  nature  of  these  scales  will  be  discussed 
further  on. 

2.  Cebvantesia  btcolob,*  Cav,  Icon.  pi.  v.  p.  49,  tab.  475 
(1799). — Cervantesia  tomentosa,  A,  DC.  {nan  B,  if  P.),  Prodr. 
xiv.  p.  692.  In  Peruvia  prope  Obrajillo  et  Buenaventura  {LouU 
Nee) :  non  vidi, 

A  plant  collected  in  1791  by  Nee,  who  accompanied  Malaspina 
in  his  voyage  round  the  world.  He  found  it  at  Obrajillo  in  the 
valley  of  Canta,  21  leagues  from  Lima,  and  halfway  between  it  and 
Pasco,  and  3  leagues  from  Haurimayo.  It  is  a  species  very  dis- 
tinct from  the  preceding,  though  confounded  with  it  by  aU  authors : 
it  difiers  in  its  more  lax  and  more  slender  habit,  in  its  more  mem- 
branaceous leaves  covered  beneath  with  rusty  white  (not  deep  red) 
tomentum,  in  its  longer  petioles,  and  in  its  very  different  inflo- 
rescence, and  in  its  fruit.  It  is  a  tree  more  than  12  feet  high, 
with  numerous  slender,  alternate,  tomentose  branchlets ;  leaves 
alternate,  spreading,  ovate -oblong,  with  arching  sides,  subobtuse 
at  the  base,  obtusely  narrower  towards  the  summit,  submembra- 
naceous,  with  entire  subre volute  margins,  covered  with  a  whitish 
ferruginous  tomentum,  but  when  old  denuded  of  hairs  above,  2| 
in.  long,  11  lines  broad,  on  stoutish  tomentose  petioles  3  lines 
long,  the  midrib  and  many  slender  nerves  being  scarcely  visible 
under  the  hairs;  racemes  axillary,  abbreviated,  on  a  short  pe- 
duncle squamously  bracteate  at  its  base,  branching  above,  bear- 
ing about  8  distant  small  flowers  on  very  short  stout  pedicels,  all 
deeply  tomentose  ;  calycle  very  small,  acutely  5-fid  nearly  to  its 
base ;  calyx  inserted  within  the  former,  many  times  its  length,  5- 
angulai',  deeply  5-cleft,  the  lobes  obtusely  oblong,  fieshy,  with  val- 
vate  aestivation ;  corolla  with  a  very  short  tube,  adnate  at  its  base 
to  the  ovary,  with  6  fleshy  white  segments  shorter  than  the  caly- 
cine divisions ;  stamens,  disk,  ovary,  and  style  as  in  the  preceding 
species ;  fruit  globose,  oval,  4  lines  long,  3^  lines  broad,  invested 
by  the  5  much-enlarged,  very  thick  divisions  of  the  calyx,  whose 
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valvate  margins,  closely  appressed  but  not  agglutinated  together, 
form  a  subglobose  glabrous  whole,  7  lines  long,  6  lines  broad,  the 
divisions  being  1  line  in  thickness ;  nut  covered  by  a  dark  thinnish 
pericarp,  unilocular  and  monospermous ;  seed  filling  the  cavity  of 
the  nut,  perforated  at  its  base,  covered  by  a  whitish  simple  inte- 
gument ;  this  and  other  parts  as  in  the  generic  character. 

Cavanilles  makes  no  mention  of  the  peculiar  scales  which  I 
saw  upon  the  inner  surface  of  the  calycine  division  of  CKunthiana^ 
though  he  mentions  the  membranous  corolla  as  intervening  be- 
tween the  fruit  and  those  divisions. 

I  need  not  enter  into  the  history  of  this  species,  nor  how  it 
came  to  be  confounded  with  O,  tamentosa,^  Cavanilles,  half  in- 
clined towards  the  opinion  of  their  identity,  concluded  at  last  by 
saying, "  hoc  affirmare  non  audeo,  propter  characterum  discrepan- 
tiam." 

In  the  typical  species  the  branches  are  much  stouter,  more 
suddenly  and  approximately  bent,  the  branchlets  more  straggling 
and  flexuous,  the  leaves  more  oblong,  deeply  channelled  down  the 
middle,  the  sides  very  convex,  straighter  and  more  recurved, 
covered  beneath  with  a  rusty  whitish  tomentum,  the  petioles  being 
shorter  and  narrower.  In  Nee's  plant,  the  branches  and  branch- 
lets  are  straighter  and  more  slender,  the  leaves  are  more  elliptic, 
flatter,  less  rigid,  and  covered  beneath  with  dense  red  tomentum, 
the  petioles  broader  and  longer.  In  the  former  plant  the  inflo- 
rescence consists  of  very  small  remote  fascicles  of  few  subsessile 
flowers,  seated  upon  the  geniculations  of  a  longish  very  flexuous 
peduncle ;  in  the  latter  species  it  forms  an  axillary  panicle,  alter- 
nately branched,  each  branch  bare  at  its  base,  and  bearing  up- 
wards many  subaggregate  flowers  upon  distinct  stoutish  pedicels. 

There  is  also  a  difierence  in  the  development  of  the  fruit,  as  the 
drawings  of  the  two  authors  manifest :  in  the  former  species  the 
fleshy,  much  enlarged  calyx  that  invests  the  nut  has  its  5  divisions 
divaricate  above  and  below ;  in  the  latter  these  are  less  elon- 
gated, and  closely  invest  the  nut  all  round.     . 

We  thus  find  the  two  species  marked  by  sufficiently  valid  dif- 
ferences. 

3.  CEBTAirTEsiA  KuBTHiANA,  Batllon,  Adans,  ii.  p.  873,  tab.  xi., 
iii.  p.  125. — Cervantesia  tomentosa,  H.  B.  K.  vii.  p.  139  {non  B. 
Sf  R,  nee  C.  bicolor,  Cav.).  In  prov.  Quitensi,  inter  Caxamarca  et 
Truxillo,  alt.  6600  ped. :  v.  s.  in  herb.  Hook.  Valle  Chillon,  in  prov. 
Quitensi,  alt.  8040  ped.  (Copt  Hall). 

LINK.  JOUBK. — BOTAKT,  TOL.  XTII.  O 
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The  above  Bpecimen  quite  corresponds  with  Bonpland's  plant, 
in  regard  to  the  Tery  peculiar  form  of  its  inflorescence.  It  is  a 
tree,  according  to  that  botanist,  12-18  feet  high,  which  in  Chillon 
bears  the  name  of  f'el  Olivo."  It  is  branching,  its  branchlets 
yiiloualj  tomentose ;  leaves  lanceolatelj  oblong,  acute  at  both 
ends,  entire  or  obsoletelj  denticulate  on  the  margins,  coriaceous, 
slightly  hairy  above,  densely  fusco-tomentose  beneath,  2  inches  or 
above  long,  8  lines  broad,  on  pubescent  petioles  2|-3  lines  long ; 
inflorescence  axillary  and  terminal,  dichotomous,  each  branch 
consisting  of  a  straight  peduncle  1^  in ^  long,  bearing  about  14 
sessile  flowers  subglobose  in  biid,  2  lines  long,  spicately  disposed 
at  sensible  distances,  all  ferruginous-tomentose ;  calycle  minute, 
5-toothed;  calyx  ovate,  cleft  to  the  base  into  5  elliptic-acute 
divisions,  very  fleshy,  densely  tomentose  outside,  glabrous  within  ; 
much  shorter,  petals,  green  according  to  Kunth,  as  in  lodina ; 
corolla,  stamens,  disk,  and  ovary  as  in  the  generic  character.  Emit 
oblong-oval,  3J  lines  long,  2J  lines  broad,  environed  by  the  now 
augmented  glabrous,  rugous,  rigidly  fleshy,  dark  red  divisions  of 
the  calyx,  which  give  out  a  crimson  dye  in  boiling  water ;  drupe 
blackish,  rugous,  striate,  enclosing  a  crustaceous  nut,  which  is 
1-celled  and  monospermous  ;  seed  as  in  the  generic  character. 

Before  I  had  examined  the  structure  of  the  fruit  in  this 
species,  I  was  unable  to  harmonize  the  marked  diflferences  shown 
in  figs.  4,  8,  9,  and  10  in  plate  241  of  the  *  Flora  Peruviana,'  and 
figs.  e,f,  g  in  Cavanilles's  plate  475,  and  in  their  several  descrip- 
tions ;  but  now  I  see  how  these  may  be  reconciled.  If  we  turn  to 
the  analytical  figures  of  my  drawing,  Plate  III.,  we  may  trace 
the  same  principle  of  structure,  indicated  in  the  plates  above, 
quoted,  as  that  shown  in  G,  Kunthiana,  In  the  latter  the  fruit  is 
surrounded  by  an  envelope  consisting  of  the  much  enlarged  divi- 
sions of  the  calyx,  which  are  8  lines  long,  2  lines  broad,  somewhat 
narrower  at  each  extremity ;  these,  disjoined  in  fact,  but  touching 
one  another  in  the  middle,  gradually  divaricate  at  each  extremity ; 
and  after  maceration  they  may  be  completely  separated.  The  di- 
visions, now  distinct,  are  6J  lines  long,  2  lines  broad,  rugously 
tubercled  and  convex  outside,  very  thick  and  rigid,  quite  smooth 
and  concave  within,  furnished  there,  at  the  distance  of  4  lines  from 
the  base,  vrith  a  membranaceous  brown  scale  1  line  long,  fixed 
there  by  a  transverse  btisal  line,  but  quite  free  above,  bearing  at 
its  subtruncate  apex  two  small  ovate  bodies,  appearing  like  a 
stamen  with  a  dilated  filament.    The  question  arises,  What  is  the 
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nature  of  tbis,  whence  and  how  it  came  there ;  for  in  the  flower 
the  smaller  corresponding  diyisiona  of  the  caljx  are  quite  smooth 
within,  without  any  indication  of  a  scale.  Can  it  be  a  stamen  de- 
tached from  its  normal  position  in  the  flower,  and  transferred  with 
a  portion  of  the  margin  of  the  disk  to  the  site  shown  in  the  seg« 
ments  which  surround  the  fruit  P  All  I  can  say  on  this  point  is 
that  the  fact  is  unquestionably  manifest. 

A  scale  in  a  similar  position,  upon  each  enlarged  division  of  the 
calyx,  in  the  fruit  of  C.  tomentosa,  is  also  shown  in  fig.  4,  tab.  241 
of  the  *  Flora  Peruviana.' 

lODTNA. 

This  genus  was  proposed  in  1833  by  Hooker  and  Arnott,  for  a 
plant  previously  known  and  referred  to  Ilex  and  Celastrw* 
Endlicher,  who  acknowledged  lodina  in  1840,  considered  it  a 
doubtful  genus  of  the  llieinecB.  Beisseck^  in  1861,  excluded  it  from 
that  family,  assigning  it  a  position  in  Santalaeea  near  Thesium ; 
at  the  same  time  indicating  its  floral  characters  in  greater  detail, 
accompanied  by  a  good  drawing.  In  1851, 1  thought  the  genus 
belonged  to  Olaeacen^ ;  and  in  1853  it  was  classed  by  me  accord- 
ingly*. In  1862,  Baillon  adopted  this  view^,  associating  lodina 
with  Cervantesia  in  a  distinct  group  (^Cervantesiea).  Prof  De 
Candolle  in  forgetfulness  has  taken  no  notice  of  the  genus. 
Messrs.  Bentham  and  Hooker,  in  1862,  referred  lodina  to  the  San- 
talaee^ ;  but  it  cannot  belong  there,  on  account  of  its  distinct 
calyx  aiid  corolla.  That  it  is  intimately  related  to  Cervantesia 
there  can  be  no  doubt ;  and  it  now  appears  to  me  clear  that  neither 
of  them  belong  to  Olacacea,  but  must  be  classed  in  Styraeea, 

IoDnrA,fl(>o^.d^-4rif.--Celastrus,  exj^arte^auct,  {Ohar.emendatua) 

CalycuUu^  brevissime  itipitatiu,  imo  hemisphserice  cupnlatiu,  latere 
eztemo  in  lobum  erectum  acutum  prolongatus,  calyce  dimidio  brevior, 
lubhirsutus.  CalyaF  ovatus,  fere  ad  basin  5-partitus ;  lacinia  acute 
oblonga,  viz  expansa,  concava,  apice  subinflexa,  carnosula,  extus  pilo- 
snla,  intus  scabridula,  ad  medium  fasciculo  pilorum  donata,  aestivatione 
▼alvata.  Corolla  calyce  subbrevior,  imo  tubulosa ;  tubus  brevissimus, 
ad  ovarium  arete  adnatus ;  segmental  5,  cuneato-deltoidea,  truncata, 

'  Plor.  Bras.  fasc.  rx?iu.  p.  TT^tab.  23.  '  Contrib.  to  Bot.  i.  p.  29. 

•  In  Lindley*8  Veg.  Kingd.  p.  444  a.  *  Adansonia,  iii.  p.  125. 

»  Gen.  Plant. i.  p.  345.  *  ''Bractea**  (Bentham  &  Hook.). 

'  •*  Caft/x  aut  perigtmium  "  (Reiaseck).  •  *'  Disci  lobi"  (Beisseck). 


Digitized  by 


Google 


84  HB.  J.  MIEBS  ON  THE  CEBYAKTESIS^. 

bisinuata,  angulis  obtusis  subinflexia,  glabra,  smaragdina,  laciniis  caly- 
cinis  alterna.  Stamina  5,  margini  disci  inserta,  segmentis  alteroa  et 
sequiloiiga;  filamenta  8ubulata,iiD0  compressa,  apice  subito  infleza ;  an- 
therm  didymae,  loculis  ovatis,  aioe  connectivo  paulum  sub  apice  affix  is, 
post'dehiscentiam  applanatis.  Discus  epigynus,  subconvexus,  canio- 
8UI,  intus  vacuus,  cavitate  cum  ovarii  loculo  continua ',  stylus  sub- 
brevis,  subulatus  -,  stigma  cupulatum,  margine  subdentatum.  Ova- 
rittrn^  turbinatum,  parvum,  viride,  1-loculare;  ovula  3,  minuta,  ab 
apice  placenta  centralis  liberae  crassiusculae  suspensa.  Drupa  ovata, 
structura  ignota. 
Arbusculie  demissa,  in  regione  Argentina  vigentes,  iterum  iterumque 
ramosa,  glaherrima  \  folia  alterna,  brevissime  petiolata,  rhombiformia, 
angulis  spiniferis,  rigidissima.  Flores  plurimi,  parvi,  supra  pedun- 
culum  brevem  axillarem  bifidum  velutinum  crebre  congesti. 

1.  loDUfA  CUNEIFOLIA,  fiob, — Ilex  cuneifolla,  Plum,  in  Icon, 
ined.  v.  tab.  162  ;  Plum.  PI.  Amer.  edit.  Burm.  ii.  p.  109,  tab.  118. 
fig.  2  (1757) ;  Unn.  8p.  PI.  181  (1762) ;  Lam.  (in  parte)  Diet 
iii.  p.  148  (1789);  Willd.  Sp.  PL  i.  p.  712  (1797);  DC.  Prodr. 
ii.  p.  16  (1825).  In  regione  Argentina,  Eio  Uruguay  {Tvoeedie 
et  Baird),  lect.  in  1830,  sec.  Hook.  &  Am. :  non  vidi. 

A  species  first  made  known  to  us  by  Burmann  in  1757,  in  his 
edition  of  Plumier's  *  Plant.  A  mer.,'  the  locality  not  being  stated ; 
this  has  since  been  found  to  be  Monte  Video.  An  earlier  date  than 
the  above  must  be  assigned  to  this  plant,  as  Burmann  copied  liis 
drawing  from  Plumier's  inedited  volumes.  Who  gathered  the  plant 
thus  figured  is  not  known  ;  but  it  must  have  been  some  collector 
prior  to  the  time  of  Commerson,  who  visited  Monte  Video  in  1767. 
The  only  collector  known  to  us  prior  to  that  date  is  Dampier, 
who  lauded  on  that  coast  between  1680  and  1700,  and  who  made 
botanical  collectioas  at  every  place  visited  by  him.  Linnsus 
enumerated  the  plant  in  1762,  referring  to  Burmann  as  his 
authority.  It  is  next  described  by  Lamarck  in  1789,  who  coupled 
with  it  his  variety  /3  (bonartensis),  which  is  the  following  species. 

lodina  cuneifolia  is  a  small  tree,  very  much  branched,  its  branches 
quadrangular,  with  axils  4-6  lines  apart ;  leaves  alternate,  rigid, 
rhomboidally  oblong,  very  cuneiform  from  near  the  summit  to 
the  base,  the  angles  acute  (not  spinescent),  horizontally  many- 
nerved,  2^  in.  long.  If  in.  broad  (the  terminal  leaf  3  J  in,  lonor,  2  in. 
broad  at  the  angles),  on  petioles  \  line  long.  According  to 
Lamarck,  who  saw  Commerson's  specimen,  the  flower  is  axillary, 

*  "  Oyarfttwi  bilocukre, /<h?i*/m  l-ovulatis '  (Hook.  &  Am.);  "l-looulare; 
ovula  3,  ex  apice  placenta  liberie  suspensa  "  (Baillon,  Beisaeck). 
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solitary,  very  small,  and  sessile.     Though  little  is  known  of  it, 
this  species  is  essentially  distinct  from  the  following  one. 

2.  lonii^A  BHOMBiroLiA,  Hooh,  S[  Am.  Bot,  Misc.  iii.  p.  171 
(1833) ;  BeissecJc  in  Fl.  Branl  fasc.  xxviii.  p.  78,  tab.  23  (1861). 
— Celastrus  rbombifolia,  Hool\  Sf  Am.  I.  e.  p.  171. — Celastnis 
lodina,  Steudel,  Nom.  p.  314. — Ilex  cuneifolia,  var.  /3  (bonariensis), 
Lam.  Diet,  iii.  p.  148  (1789);  DO.  Prodr.  ii.  p.  16.  In  regione 
Argentina :  v.  v.,  et  aicc.  in  herb.  meo\  n.  629,  Bio  Quinto,  San 
Luiz  et  La  Bepresa  (prov.  S.  Luiz). 

A  low-growing  tree,  again  and  again  branched  alternately,  ulti- 
mate branches  4-6  in.  long,  terete,  slightly  flexuous,  stoutish,  yel- 
lowish, striolate,  with  axils  |-|  in.  apart;  leaves  rhomboidally 
obloDg,  the  terminal  angle  much  longer  than  the  two  lateral  ones, 
cuneate  jit  the  base, the  three  angles  sharply  spin escent,  rigidly  cori- 
aceous, very  glabrous,  generally  plicate,  above  of  a  yellowish  colour, 
nearly  concolorous  beneath,  inferior  nerves  ascending,  the  upper 
nerves  more  patent,  all  arcuately  conjoined  within  the  margins, 
with  semi-immersed  transversely  reticulate  veins,  all  with  the 
midrib  prominulent  and  stoutish,  lj|-2  in.  long,  1^-1  J  in.  broad, 
including  the- lateral  spines,  on  a  plano-convex  petiole  1-1^  line 
long ;  inflorescence  axillary,  consisting  of  a  bifid  peduncle  3  lines 
long,  cinereo-velutinous,  each  branch  bearing  about  10  small  con- 
gested flowers  about  1  line  broad,  with  a  construction  detailed 
in  the  generic  character. 

I  collected  this  plant  in  May  1825,  making  a  drawing  and  an 
analysis  of  its  flowers  in  their  living  state  during  my  stay  there : 
the  plant  is  mentioned  in  my  *  Travels,'  i.  p.  106. 

DESOKIPTION  OF  THE  PLATES. 
Plate  I. 
Fig.   1.  A  portion  of  a  plant  of  Sehoepfia  arborescens ; 

2.  The  axillary  peduncle  bearing  7  flowere  ; 

3.  The  calyde  on  its  pedicel ; 

4.  The  irregularly  5-toothed  calyx ; 

5.  The  corolla  in  bud :  cUl  nat.  size. 

6.  The  calyde  on.itfl  pedicel ; 

7.  The  calyx:  both  maffnified. 

8.  The  corolla  in  bud,  magnified. 

9.  The  corolla  with  ite  limb  expanded,  its  lower  portion  adnate  to  the 

ovary; 
10.  The  upper  portion  of  the  corolla  cut  open  to  show  the  segments  and 
stamens  seated  on  the  mai^n  of  the  elevated  pulvinated  disk  which 
surmounts  the  ovary ; 
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Fig.  11.  The  corolla  out  open  and  the  anthers  removed,  to  show  the  5  furfura- 
ceous  patches  at  the  base  of  the  fire  segments :  aU  modified, 

12.  A  stamen  seen  before  and  behind,  Tnore  magnified.  ^ 

13.  The  pulyinate  disk  seated  upon  the  OTaiy  ; 

14.  A  longitudinal  section  of  the  same,  showingit  to  be  l-oelled  at  the  apex 

3-celled  below  the  middle,  the  ascending  margins  of  the  semisepta 
confluent  abo?e.  forming  the  wings  of  the  free  central  placenta,  from 
the  truncated  apex  of  which  3  oyules  are  suspended  ; 

15.  A  transverse  section  of  the  same,  showing  the  same  parts:  all  equally 

magnified. 

16.  A  drupe ; 

17.  The  0eed  removed :  hoth  natural  sue. 

Plate  IT. 
Fig.    1.  A  portion  of  a  plant  of  Schoepfiopsis  acuminata  ; 

2.  The  caljde  on  its  pedicel ; 

3.  The  endosed  calyk  ; 

4.  The  corolla :  all  natural  site. 
6.  The  calycle ; 

6.  The  calyx ; 

7.  The  corolla,  its  lower  short  portion  adnate  around  the  ovary,  its 

limb  expanded  ; 

8.  The  corolla  cut  open  to  show  the  stamens  seated  on  the  margin  of  the 

disk:  all  magnified. 

9.  The  anther,  bock  and  front  view :  both  much  magnified. 

10.  The  ovary  and  pulvinate  disk  ; 

11.  A  longitudinal  section  of  the  ovary,  showing  it  to  be  1-looular  at  the 

summit,  the  semisepta  forming  the  wings  of  the  central  placenta, 
from  the  tnmcated  apex  of  which  the  ovules  are  suspended ; 

12.  A  transverse  section  of  the  same :  magnified  on  the  tame  scale. 

13.  A  drupe  ; .     ' 

14.  The  same^cut  open  to  show  the  single  seed  suspended ; 

15.  The  seed  extracted :  all  natural  size. 

Plats  III. 
Fig.  1.  A  portion  of  a  plant  of  Cervantesia  Kunthiana,  with  the  two  branohes 
of  its  axillary  inflorescence ; 

2.  The  axillary  dichotomous  inflorescence ; 

3.  The  small  5-toothed  calyde  on  its  pedicel :  all  natural  site. 

4.  The  much  larger  5-eleft  calyx  seated  on  the  calyde,  magnified. 

5.  The  corolla  removed,  showing  the  5  petals  and  alternate  stamens ; 

6.  The  same  parts,  seen  from  above,  showing  the  relative  positions  of  the 

divisions  of  the  calyx,  segments  of  the  corolla,  the  stamens,  and 
style :  both  equally  magnified. 

7.  A  stamen,  seen  from  before  and  behind,  more  magnified. 

8.  The  adnate  ovary,  conical  disk,  style,  and  stigma ; 

9.  A  longitudinal  section  of  the  ovary  and  disk,  showing  the  former  to  be 

1 -celled,  with  a  vermiform  free  ovuliferous  placenta  rising  from  the 
base; 
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Fig.  10.  A  Mction  of  the  unilocular  o?ary,  showing  its  Termifonn  placenta  : 
magn^ied, 
IL  Hie  free  placenta  remoTed,  from  whose  apex  3  OTules  are  BuqMnded, 
fMogn^ed. 

12.  The  fruit  environed  by  the  5  much-enlarged  diTisions  of  the  calyx ; 

13.  The  aaime  dirisionB  seen  from  within,  each  with  its  peculiar  scale :  both 

not.  nee, 

14.  One  of  the  scales,  magnified  4  diameters^ 

15.  A  transForBe  section  of  the  same,  showing  it  to  be  very  thick,  rugous, 

and  convex  outside,  smooth  and  concave  within,  equally  magnified. 

16.  Pruit  freed  from  the  calyx,  natural  size, 

17.  The  same  with  half  of  the  pericarp  removed, io  show  thesuspended  seed ; 

18.  The  suspended  seed,  i*emoved :  both  not.  siee. 

Plate  IV. 

Fig.    1.  A  portion  of  a  plant  of  lodina  rhombifolia, 
%  A  many-flowered  axillary  inflorescence ; 

3.  A  flower  in  bud  :  both  natural  nze, 

4.  The  calyde ; 

5.  The  calyx  half-deft  into  5  divisions ; 

6.  A  longitudinal  view,  with  half  of  the  calyx  removed,  showing  the  petals 

and  the  alternate  stamens ; 

7.  The  flower  expanded,  seen  from  above,  showing  the  relative  positionB  of 

the  several  parts ; 

8.  A  longitudinal  section  of  the  same,  showing  the  1 -celled  ovary  and  free 

central  erect  j^aoenta  bearing  3  ovules  suspended  from  its  apex : 
aU  equalfy  magnified. 

9.  A  stamen,  ohown  before  and  behind,  more  magnified, 

10.  Two  of  the  5  stamens,  shown  to  be  alternate  with  the  petals ; 

11.  Longitudinal  section  of  the  1-ceUed  ovary, with  the  free  central  placenta ; 

12.  The  placenta  removed,  showing  3  ovules  suspended  from  its  summit 

dU  magnified. 


Notes  on  the  Mahwa  Tree  (BoBsia  laHfolia).    By  E.  Locewood, 
Esq.     Communicated  by  Thos.  Chbibtf,  F.L.S. 

[Bead  February  21, 1878.J 

TTsxptTL  as  are  many  of  the  plants  found  in  the  plains  and  forests 
of  Monghyr,  undoubtedly  there  are  none  so  useful  as  that  which 
demands  our  present  attention — the  Mahwa  tree  a  member  of 
the  Sapodilla  &mily,  the  Bassia  latifolia  of  botanists.  This  tree 
may  be  called  a  fountain  yielding  food,  wine,  and  oil  to  the  in- 
habitants of  the  country  where  it  grows. 

Brandis,  in  his  *  Indian  Forest  Flora,'  says  of  this  tree : — ^^  It 
attains  4O-50  feet  in  height,  with  a  short  trunk  6-7  feet  in  girth, 

LDfN.  JOUBN. — BOTAKT,  VOL.  XTII.  H 
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and  numerous  spreading  branches,  forming  a  close,  shady  rounded 
crown.  It  is  propagated  by  self-sown  seedlings  and  is  protected 
in  most  parts  of  India.  It  is  abundant  in  all  parts  of  Central 
India,  from  Guzerat  to  Behar.  There  seems  no  doubt  that  the 
tree  is  indigenous  in  the  forests  of  the  Satpura  range  of  Western 
India.*'     It  thrives,"  he  says,  "  in  dry  stony  ground." 

Any  one  standing  on  the  dry  metamorphic  Kharakpoor  hills  in 
the  district  of  Monghyr,  250  miles  north-west  of  Calcutta,  and 
looking  into  the  plains  below,  may  see  a  hundred  thousand  Mahwa 
trees,  which,  if  fresh  from  Calcutta,  he  will  probably  mistake  for 
mango  trees.  But,  unlike  that  of  mango  trees,  which  are  uncertain 
in  their  yield,  the  Mahwa  crop  never  fails ;  for  the  part  eaten  is 
the  succulent  corolla,  which  falls  in  great  profusion  from  the  trees 
in  March  and  April.  This  season  is  a  grest  feasting  time  for  the 
humbler  members  of  creation.  Birds,  squirrels,  and  tree-shrews 
(Tupaia  Elliotti)  feast  among  the  branches  by  day,  whilst  the 
poor  villagers  collect  the  corollas  which  fall  on  the  ground  on  all 
sides.  Nor  does  the  feasting  end  with  the  day.  At  sunset  pea- 
cocks and  jungle-fowl  steal  out  from  the  surrounding  jungle  to 
share  the  Mahwa  with  deer  and  bears,  many  of  which  fall  victims 
to  the  bullets  or  arrows  of  the  hunters,  who  sit  concealed  in  the 
branches  overhead.  South  of  the  Ganges,  in  Monghyr,  the 
Mahwa  is  by  far  the  most  abundant  tree.  It  grows  on  poor  stony 
soil,  ill-suited  to  most  other  trees  or  for  the  plough ;  and,  fully 
appreciating  its  valuable  properties,  the  natives  protect  it  where- 
ever  it  grows. 

During  the  four  years  which  I  passed  in  Monghyr  as  magistrate, 
I  visited  every  part  of  the  4000  square  miles  under  my  charge  in 
the  cold  season,  paying  constant  attention  to  the  natural  history, 
particularly  to  the  botany,  of  the  district.  The  Mahwa  tree, 
which  I  had  not  seen  previously  in  Lower  Bengal,  attracted  my 
especial  attention ;  and  I  calculated  that  there  must  be  not  fur 
short  of  a  million  trees  in  Monghyr  alone.  Each  tree  yields  two  or 
three  hundredweight  of  corollas ;  so  that  the  total  yield  of  Mahwa 
flowers  cannot  be  far  short  of  a  hundred  thousand  tons  in  Monghyr 
alone.  Of  this  amount  a  vast  quantity  goes  to  feed  the  forest 
birds  and  beasts ;  but  of  that  portion  which  is  collected  by  the 
natives  by  far  the  greater  part  is  eaten,  and  supplies  nourishing 
food  to  the  poorer  classes.  The  Santhals,  who  use  it  largely,  are 
a  plump  and  happy  race,  the  only  people  I  have  ever  seen  in 
India  who  enjoy  a  hearty  laugh  j  and  this  I  attribute  partly  to  the 
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nonriflhing  qualities  of  the  Mahwa,  supplemented  with  yenison 
and  other  wholesome  game  which  the  woods  supply. 

Daring  the  season  of  scareitj  which  prevailed  at  Behar  during 
1873-74,  the  Mahwa  crop,  which  was  unusuallj  abundant,  kept 
thousands  of  poor  people  from  starving ;  and  all  famine-officers 
will  recall  its  peculiar  odour  as  they  passed  through  the  villages 
where  it  had  been  collected.  The  residue  of  the  Mahwa  which  is 
not  eaten  is  taken  to  the  distilleries,  and  there,  with  the  aid  of 
rude  pot-stills,  is  converted  into  a  strong-smelling  spirit,  which 
bears  considerable  resemblance  to  whisky.  The  Q-overnment 
holds  a  monopoly  of  spirit-manufacture ;  and  when  I  first  went  to 
Mongfayr  in  1873  the  custom  was  to  charge  a  duty  of  eight  shiUiugs 
for  every  cwt.  of  the  raw  material  as  it  entered  the  distillery,  on 
the  supposition  that  so  much  Mahwa  would  only  yield  three  gallons 
of  proof  spirit.  Subsequently,  in  consequence  of  experiments 
made  by  the  officers  under  me,  this  duty  was  somewhat  raised ; 
but  in  England  I  find  that  over  six  gallons  of  proof  spirit  can  be 
produced  from  a  hundredweight  of  Mahwa.  The  Government  of 
India  should  be  made  aware  of  this  fact ;  and  it  would  probably 
be  advantageous  to  introduce  patent  stills  in  the  place  of  the  rude 
machines  now  in  use. 

The  amount  of  Mahwa  which  nominally  paid  Government  duty 
yearly  in  Monghyr,  was  1750  tons ;  but  with  patent  stills  under 
Cbvernment  control,  the  Mahwa  would  probably  yield  a  much 
larger  revenue  to  the  State.  An  Italian  gentleman  who  was  living 
at  Monghyr  when  I  was  there,  took  out  a  patent  for  removing  by  a 
very  simple  process  the  essential  oil,  or  whatever  it  is,  which  gives 
the  Mahwa  spirit  its  peculiar  smell ;  and  for  some  time  I  thought 
he  would  make  a  rapid  fortune :  orders  poured  in  on  him  from 
Calcutta,  and  the  demand  proYuised  to  be  immense.  But  just  as 
the  inventor  had  taken  up  a  whole  side  of  the  Government 
distillery,  and  got  all  his  preparations  complete,  the  rum-distil- 
lers in  Calcutta  petitioned  the  Board  of  Bevenue,  and  a  prohibi- 
tive duty  was  imposed,  which  completely  put  an  end  to  the  manu- 
fi&cture  of  scentless  Mahwa  spirit.  A  sample  was  sent  to  the 
Chemical  Examiner  at  Calcutta ;  and  he  reported  that  the  spii*it 
was  pure  and  wholesome,  and  came  very  near  good  foreign  brandy. 

But  not  only  are  the  Mahwa  flowers  good  for  distilling  spirit, 
they  are  still  more  useful  for  feeding  cattle.  My  father,  the 
rector  of  Kingham,  has  been  feeding  his  pigs  on  the  Mahwa 
which  I  brought  home,  and  Mahwa  pork  is  beginning  to  be  cele- 
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brated  in  his  neighbourhood.  Indeed,  so  favourably  has  it  been 
received,  that  I  have  been  requested  to  procure  considerable  quan- 
tities, both  for  distilling  spirit  and  for  feeding  cattle.  The  Batsia 
family  is  the  only  family  I  know  which  yields  a  flower  in  sufficient 
quantities  for  feeding  cattle  and  distilling  spirit  on  a  large  scale, 
potatoes,  maize,  and  barley,  which  are  principally  used,  are  costly 
in  production  and  uncertain  in  their  yield  ;  but  the  Mahwa  crop 
never  fails.  The  oldest  inhabitant  in  Monghyr  had  never  heard 
of  a  season  when  the  Mahwa  crop  was  not  abundant ;  for  whether 
the  fruit  subsequently  forms  or  not,  the  corolla  is  certain  to  be 
there,  and  certain  to  fall  in  great  profusion.  The  extraordinary 
keeping-qualities  of  Mahwa  form  also  a  further  recommendation  to 
its  introduction  into  England.  Before  leaving  India,  I  had  a  ton 
shovelled  into  sacks  and  put  on  board  a  vessel  in  Calcutta.  They 
were  gathered  in  April  1876,  and,  after  being  kept  for  nearly  two 
years,  are  as  good  as  when  first  dried.  No  weevil,  apparently, 
attacks  these  flowers  as  they  attack  grain. 

India  Would  benefit  greatly  if  Mahwa  flowers  met  with  a  demand 
in  England.  The  vast  forests  of  Mahwa  trees,  which  now  yield 
little  profit  to  their  owners,  would  soon  become  a  source  of  wealth ; 
and  the  collection  of  the  corollas  would  give  work  to  thousands  of 
poor  people  who  at  present  inhabit  the  rocky  country  where  the 
Mahwa  grows. 

To  sum  up  the  merits  of  the  Mahwa-flowers  for  distilling-pur- 
poses  and  feeding  cattle,  they  are : — 1,  cheapness ;  2,  unlimited 
supply  ;  3,  certain  yield ;  4,  nourishing  qualities ;  5,  good  keep- 
ing-qualities. 

The  fruit  which  follows  after  the  corollas  have  fallen,  yields  seeds 
from  which  a  greenish-yellow  oil  is  produced.  This  is  used  to 
adulterate  ^hi  or  clarified  butter.  This  substance  has  some  com- 
mercial importance,  inasmuch  as  it  is  worth  £35  a  ton  for  soap- 
making,  according  to  Mr.  Cooke's  report  on  oils  and  oil-seeds  of 
India. 


On  the  Laws  governing  the  Production  of  Seed  in  Wistaria 
sinensis.  By  Thomas  Meehan,  Germantown,  Philadelphia. 
Communicated  by  the  Eev.  Gt.  Henslow,  F.L.S.  Ac. 

[Read  March  7,  1878.] 

The  Academy  of  Natural  Sciences  of  Philadelphia  did  me  the 
honour  of  publishing,  in  the  l&th  volume  of  its  *  Proceedings  ' 
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(1866,  p.  401),  a  paper  from  my  pen  on  the  Consumption  of 
Force  in  overcoming  G-ravitation  bj  Plants.  I  gave  an  account 
of  experiments  and  observations,  showing  that  the  effort  of  a  plant 
to  elevate  itself  above  the  surface  of  the  earth  was  a  heavy  draft 
on  nutrition,  and  just  so  much  diverted  from  vegetative  growth. 

One  of  my  illustrations  was  furnished  by  the  common  Chinese 
Wistaria.  When  a  branch  is  allowed  to  run  along  the  ground, 
over  a  tree  or  fence,  or  nailed  against  a  wall,  or  is  in  any  way  sup- 
ported instead  of  having  to  support  itself,  it  grows  with  wonderful 
rapidity.  I  have  known  branches  under  these  circumstances  grow 
30  feet  in  one  season ;  and  I  believe  much  greater  growths  than 
this  are  on  record.  In  America  nurserymen  make  tree  Wistarias 
by  training  a  branch  up  a  stake  to  any  given  height,  which  after 
two  or  three  years  is  able  to  sustain  the  head  when  the  stake  is 
taken  away.  No  matter  how  rich  may  be  the  soil,  or  how  favour- 
able may  be  the  circumstances  under  which  the  plant  is  growing, 
the  most  vigorous  annual  growths  on  these  heads  seldom  exceed 
3  or  4  feet.  I  know  of  perhaps  one  hundred  of  these  tree  Wis- 
tarias from  ten  to  twenty  years  old  in  my  own  vicinity ;  and  I 
have  never  seen  one  that  ever  made  a  shoot  which  in  one  season 
touched  the  ground,  though  the  stems  may  not  have  been  more 
tban  from  4  to  6  feet  high.  Similar  facts  are  set  forth  in  detail 
in  the  paper  I  have  referred  to. 

In  1868  I  made  another  observation  on  these  "  tree  Wistarias,'*^ 
which  was  also  published  in  the  same  '  ProceediDgs  *  (see  vol.  xz. 
p.  314,  1868),  that  these  **  tree  '*  forms  produced  seeds  abun- 
dantly, while  those  which  were  supported  by  extraneous  means 
rarely  yielded  any. 

It  is  a  matter  of  common  note  that  the  Wistaria,  as  usually 
seen  both  in  America  and  Europe,  rarely  seeds.  Of  course  vege- 
table physiologists  had  already  known  that  a  distinction  had  to  be 
made  between  vegetative  force  and  reproductive  force.  They  sure 
not  antagonistic;  but  one  grows  out  of  or  supplem^its  the 
other.  A  young  tree  does  not  commence  seed-bearing  till  the 
exuberance  of  its  early  life  is  checked.  To  some  extent  the  two 
forces  do  seem  antagonistic.  The  youngest  and  most  vigorous 
tree  can  be  made  to  flower  if  a  ring  of  bark  be  taken  from  it ;  and 
a  graft  from  a  vigorous  young  tree  produces  fruit  very  soott  when 
worked  on  a  tree  of  bearing  age,  though  its  parent  tree  may  not 
assume  the  reproductive  condition  for  years  to  come.  Still  the 
antagonism  is  not  distinctive ;  for  there  is  a  manifest  coexistence 
between  the  two  forces. 
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Fhjsiological  writers  may  not  have  called  attention  to  these 
different  forms  of  vital  force  as  pointedly  as  I  have  done  here  ; 
but  there  is  no  novelty  in  the  facts.  The  matter  I  wished  to 
draw  attention  to  in  the  last  paper  I  have  noted  above,  was  that 
the  production  of  fruit  in  the  Wistaria  was  an  additional  proof 
that  the  vegetative  force  was  considerably  drawn  on  by  the  self- 
sustaining  position  of  the  Wistaria,  as  evidenced  by  the  activity 
of  the  reproductive  forces. 

Becent  contributions  to  vegetative  biology,  especially  in  rela- 
tion to  the  value  of  cross-fertilization  by  insect  agency,  lead  me 
to  believe  that  some  further  facts  in  the  life-history  of  Wistaria 
may  be  acceptable  to  botanists. 

As  before  noted,  the  Wistaria,  as  ordinarily  seen,  produces  no 
seeds.  It  flowers  abundantly.  One  would  suppose  that  the 
facts  I  had  already  published  would  show  that  the  failure  to  seed 
was  a  matter  of  nutrition,  as  regulated  by  the  relative  condition 
of  the  two  before-named  forces ;  but  attention  has  been  drawn  to 
it  in  connexion  with  the  visits  of  insects,  and  the  failure  to  pro- 
duce seed  is  supposed  to  arise  from  the  fact  of  bees  not  cross- 
fertilizing  the  flowers.  Bees  visit  the  flowers  in  great  numbers, 
but  they  always  bore  the  corolla  from  the  outside  instead  of 
entering  the  mouth ;  and  the  inference  is  drawn  that  the  flowers 
do  not  perfect  their  seed,  viz.  being  presumedly  dependent  on 
their  own  pollen. 

I  may  here  remark  that  the  raceme  is  made  up  of  nearly  a 
hundred  flowers,  borne  on  pedicels  which  become  gradually  weaker 
from  the  base  to  the  summit.  G-ovemed  by  what  we  have  called 
to  mind  of  vegetative  power,  the  last  one  to  open  on  the  raceme 
we  may  call  the  weaJcest,  I  now  find  that  when  seed  is  formed 
there  is  seldom  more  than  one  legume  on  the  branch;  and 
that  one  is  from  the  last  flower  oii  the  raceme  in  nearly  all  cases. 
In  a  few  cases  the  fruitful  flower  is  not  absolutely  the  last ;  and 
in  perhaps  2  or  3  per  cent,  of  the  cases  there  may  be  two  legumes 
on  one  raceme ;  but  the  second  one  \^  far  on  towards  the  end. 

Keeping  in  view  what  has  been  said  of  the  distinct  forms  of 
vital  force,  I  would  say  that  only  when  the  reproductive  has 
gained  some  advantage  over  the  vegetative  force  is  seed  assured. 
I  submit  these  fScbcts  as  proving  that  the  failure  of  the  Wistaria 
to  produce  seeds  under  cultivation  has  no  reference  to  questions 
of  pollinization  by  either  direct  insect  or  other  aid,  but  that  it 
is  a  question  of  harmonious  relationship  between  the  two  nutri- 
tive powers.  
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A  Synopsis  of  Hypoxidace©. 
By  J.  G.  Bakeb,  Esq.,  E.E.S.,  F.L.S. 

[Bead  February  21,  1878.] 

AiTOTHBB  group  of  petaloid  Monocotyledons  (in*  addition  to  Li- 
liace®  and  Iridace®)  of  which  a  synopsis  is  greatly  needed  for 
daily  nse  is  Hypoxidace®.  The  latest  that  is  practically  usable 
is  that  of  Boemer  and  Schultes,  published  in  the  second  part  of 
the  7th  volume  of  their  '  Systema  Vegetabilium,*  in  1830.  This, 
for  the  date,  is  a  full  summary  of  what  was  known  and  had  been 
written  about  these  plants;  but  of  a  large  proportion  of  the  species 
the  authors  had  had  no  opportunity  of  examining  specimens,  and 
could  therefore  only  cite  the  descriptions  of  other  writers,  with- 
out being  able  to  reduce  them  to  one  common  formula.  An 
author  writing  under  such  circumstances  is  both  sure  to  admit 
too  many  species  and  to  fail  to  appreciate  their  true  relationship. 
This  first  point  is  illustrated  by  the  fact  that  from  the  species  of 
HypoxidacesB  admitted  in  this  work  we  must  deduct  as  synonyms 
OP  trifling  varieties  at  least  25  per  cent.  The  Order  belongs 
essentially  to  the  warm  temperate  zone ;  so  that  the  number  of 
new  species  which  have  been  discovered  since  1830  is  not  so  large 
in  proportion  as  it  would  most  likely  have  been  in  a  set  of  plants 
more  tropical  in  their  geographical  distribution.  But  a  consider- 
able number  of  additions  have  been  made,  principally  in  Natal 
and  Tropical  Africa.  The  number  of  species  which  I  have  ad- 
mitted is  64 ;  and  by  counting  as  species  less  clearly  marked  forms 
which  many  would  rank  as  such,  but  which  I  have  placed  as  varieties, 
the  number  might  be  raised  to  80.  As  I  have^  taken  considerable 
pains  during  several  years  to  collect  information  about  them,  and 
have  been  able  to  examine  specimens  of  all  but  two  species,  which 
I  know  from  figures  only,  I  propose  now  to  attempt  to  supply 
the  much-required  synopsis. 

HypoxidacesB,  we  may  say,  form  a  group  of  plants  containing 
4  genera  and  between  60  and  70  species — differing  from  Amaryl- 
lidacesB  (using  the  term  in  a  restricted  sense)  by  their  tuberous 
root-stocks,  persistent  leaves  of  grass-like  or  coriaceous,  never 
fleshy,  texture,  by  their  more  persistent  or  firmer  perianth-seg- 
ments, of  which  the  three  outer  are  generally  green  and  hairy  on 
the  outside,  by  the  general  tendency  of  their  leaves,  scapes,  and 
other  parts  to  become  clothed  with  hairs,  and  by  the  thick  crus- 
taceous  testa  of  their  seeds,  which  show  a  couple  of  more  or  less 
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distinct  prominences,  one  at  the  funiculus  and  the  other  at  the 
foramen.     On  the  other  side  their  alliance  is  closest  with  the 
YellosieiB,  which  differ  by  their  shrubby  habit,  the  entire  absence 
of  a  tuberous  root-stock,  by  their  abundant  glandulosity,  flowers 
never  yellow  and  hairy,  and  by  their  seeds  with  a  coriaceous  testa 
and  embryo  placed  in  a  different  position  in  the  albumen.    If, 
following  the  plan  proposed  by  Mr.  Bentham  (*  Flora  Australien-  , 
sis,'  vi.  416,  and  Joum.  Linn.  Soc.  xv.  491),  we  treat  AmaryUi- 
dacesB  as  one  large  comprehensive  Order,  including  Hypoxidacese, 
H^emadoracee,  and  YelloziesB,  in  addition  to  Amaryllidaceie  as 
usually  understood,  this  will  give  us  an  Order  of  not  less  than 
800  species,  marked  in  the  series  with  an  inferior  ovary,  as  Lilia- 
ce»  is  marked  in  the  series  with  a  superior  ovary,  by  its  regular 
or  nearly  regular  petaloid  perianth,  6  stamens^  trilocular  ovary 
with  axile  placentation,  and  seeds  furnished  with  copious  albu- 
men.   LiliacesB,  then,  with  1800  species,  will  include  substantially 
all  the  great  body  of  the  petaloid  Monocotyledons  with  regular 
or  slightly  irregular  flowers,  albuminous  seeds,  and  a  superior 
ovary ;  Amaryllidacesa  and  Iridace»,  with  1500  species,  all  those 
with  an  inferior  ovary.     Under  AmaryUidacese,  as  thus  consti- 
tuted, we  shall  have  to  define  at  least  eight  tribes.   The  old  Ama- 
ryllidacese  will  claim  three,  well  defined  and  clearly  limited,  the 
acaulescent  bulbs  which  form  the  central  mass  of  the  old  Order ; 
and,  in  addition  to  these,  Alstrcemeriese  and  Agavesa.    Hypoxidesd 
will  be  a  fourth  well-marked  tribe,  and  Yellosieas  a  fifth.    Under 
HsBmadoracesB  we  shall  require  to  admit  at  least  three  tribes, 
unless,  as  perhaps  will  be  found  best,  we  take  out  altogether  from 
the  Order  Waohendorfla,  Barharetta^  and  Xiphidium^  and  relegate 
them  to  LiliacesB.    By  their  leaves,  often  equitant  and  laterally 
compressed,  and  stamens,  often  reduced  to  three,  Hssmadoraces^ 
give  us  links  of  transition  between  Amaryllidacesa  and  Iridace». 
However,  I  do  not  propose  upon  the  present  occasion  to  enter 
into  detail  upon  the  question  of  the  general  classification  of  this 
Order,  but  simply  to  lay  stress  upon  what  concerns  Hypoxidace», 
— that  all  its  members  have  a  close  affinity  with  one  another,  that 
it  forms  undoubtedly  not  more  than  a  single  well-marked  tribe 
out  of  seven  or  eight  of  an  Order  thus  constituted,  and  that, 
except  in  the  case  of  the  monotypic  Cape  genus  Pauridia,  in 
which  the  stamens  are  reduced  to  three,  it  shows  no  appreciable 
variation  from  the  typical  character  of  the  Order  as  just  indi- 
cated— the  perianth  being  always  quite  regular,  with  six  segments, 
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each  with  its  corresponding  stamen,  and  the  ovary  triloculAr  and 
strictly  inferior.  Taking  the  organs  one  by  one,  the  following 
are  their  pricipal  characters  and  variations. 

Boot-ttoch. — We  have  two  principal  types  of  root-stock  in  the 
tribe :  the  commonest,  a  firm  pereimial  tuber  with  a  thin  rind, 
which  is  sometimes  as  large  as  a  turnip,  is  crowed  outside  the 
tuft  at' leaves  and  scapes  of  the  year  with  the  withered  relics  of 
the  year  before  in  the  shape  of  fibres  or  brown  membranes.    This 
«    type  is  shown  through  Molineria,  EuhypoxU,  and  Eucureuligo. 
The  other  type  is  an  annual  corm,  like  that  of  a  OrocuSy  with 
several  tunics  of  interlacing  or  honeycombed  fibres.     This  type 
is  shown  in  Pauridia,  in  the  subgenus  lanthe  of  Hi/fpoons,  and  the 
subgenus  Farhesia  of  Oureuligo ;  so  that  the  difference  between 
two  kinds  of  reot-stock  separates  both  the  two  principal  genera 
of  the  Order  into  two  unequal  halves.    The  new  annual  corms 
originate  from  the  top  of  the  old  ones,  and  are  consequently  flat- 
tened at  the  base.    The  root-fibres  are  usually  cylindrical  and 
fleshy  in  texture. 

Leaves. — The  leaves  are  always  developed  simultaneously  with 
the  flowers,  and  are  grass-like  or  coriaceous  in  texture,  never 
fleshy  and  evanescent  as  in  the  typical  bulbous  Amaryllideffi.  In 
the  perennial  species  of  Hypoms  they  often  show  a  distinct  trifa- 
rious  arrangement.  They  are  never  equitant  and  flattened  later- 
ally, as  is  so  common  in  Iridacesa  and  Haemadoraces.  In  HypoxU 
and  Pauridia  they  are  sessile,  dilated  at  the  base,  not  plicate  in 
the  blade,  and  in  shape  rarely  subteretc,  us^ially  either  linear  or 
lanceolate.  In  Forbesia  they  are  narrow  and  sessile,  but  di- 
stinctly plicate.  In  Molmeria  and  Cureuligo  proper  they  are 
always  petioled  and  very  distinctly  plicate,  linear,  or  lanceolate, 
narrowed  very  gradually  from  the  middle  to  both  ends.  In  Cvr- 
culigo  ieyehellensia  we  have  a  very  large  bifid,  plicate,  palm-like 
leaf,  with  a  long  petiole,  armed  with  stout  pungent  prickles. 

Pubescence, — In  Pauridia  and  the  annual  species  of  Hypoxis 
we  have  all  parts  of  the  t)lant  quite  glabrous.  In  MoUneria, 
Oureuliffo,  and  the  perennial  species  of  Hypoxis^  hairs  are  present 
in  greater  or  smaller  quantity.  They  are  most  constant  and  plen- 
tiful on  the  scapes  and  ovaries,  and  usually  extend  more  or  less 
to  the  leaf,  especially  its  underside,  and  to  the  outside  of  the 
three  outer  segments  of  the  perianth.  The  pubescence  varies 
greatly,  not  only  in  quantity,  but  in  character,  but  is  never  glan- 
dular, as  is  so  conspicuously  the  case  in  the  neighbouring  tribe 
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Yellodea.  A  mat  of  tomentum  and  a  stellate  arrangement  of  the 
hairs  occur  occasionaUy,  but  rarelj,  in  Hjpoxidaces.  GFenerallj 
the  hairs  are  simple ;  and  upon  the  scapes  and  ovaries  they  are 
usually  bristly  in  texture  and  persistent  in  duration. 

Inflorescence. — ^All  the  HypozidaceaB  are  acaulescent.  There 
is  no  such  thin^in  the  tribe  as  a  leafy  flower-stem.  The  scapes 
produced  from  a  single  root-stock  are  few,  but  indefinite  in  num- 
ber. Throughout  Hypoocis  and  in  Fauridia  we  have  always  a 
produced  scape,  bearing  sometimes  a  single  flower,  sometimes  few- 
flowers  in  a  corymb,  sometimes  more  numerous  flowers  in  a  cen- 
tripetal raceme,  with  linear  or  setaceous  bracts.  In  several 
species  of  Molineria  and  Curculigo  we  have  numerous  flowers 
packed  together  in  dense  heads,  each  flower  subtended  by  a  per- 
sistent lanceolate,  scariose  bract.  In  some  of  the  other  Curculi- 
gos  the  flowers  spring  singly  from  the  root-stock  in  the  axil  of 
large,  scariose,  lanceolate  bracts  upon  peduncles  so  short  that  whea 
the  flower  fades  the  fruit  is  quite  hidden  in  the  radical  tuft. 
Altogether  inflorescence  in  the  tribe  furnishes  one  of  the  best 
characters  for  the  discrimination  of  groups  and  species. 

FistU, — The  ovary,  so  far  as  I  have  been  able  to  observe,  is 
always  three-celled.  In  &uit  the  septa  often  disappear ;  and  this 
has  led  to  some  of  the  Hypoxidacese  being  described  as  unilocular. 
Except  in  Fauridia,  where  it  is  deeply  6-cleft,  the  style  is  always 
simple.  There  is  a  great  variety  in  the  shape  and  consolidation 
of  the  three  stigmas. 

Perianth, — ^As  indicated  already,  the  perianth  is  always  per- 
fectly regular,  with  divisions  spreading  horizontally  when  the  sun 
shines,  the  three  outer  usually  firmer  in  texture  and  narrower  and 
more  acute  than  the  three  inner.  Only  once,  in  the  case  of  an 
Australian  species,  have  I  seen  the  perianth  deviate  from  typical 
hexamerous  symmetry ;  and  here  it  become  tetramerous.  As  will 
be  seen,  the  presence  or  absence  of  a  tube  above  the  ovary  fur- 
nishes the  best  characters  to  mark  the  genera. 

Stamene. — The  six  stamens  in  position  are  correlated  with  the 
shape  of  the  perianth,  being  epigynous  in  insertion  where  there 
is  no  tube,  and  inserted  in  a  single  series  at  the  throat  of  the 
tube  where  a  tube  is  present.  The  filaments  are  always  short 
and  erect.  The  anthers  always  dehisce  down  the  face  by  a  slit 
near  the  ed^e ;  they  vary  considerably  in  shape,  being  sometimes 
absolutely  basifixed,  and  sometimes  slightly  versatile ;  they  some- 
times cohere  obscurely  in  a  ring  round  the  style  in  an  early  stage 
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and  haye  been  described  as  monadelphous ;  but  this  does  not  con- 
tinue when  the  flower  is  fully  expanded. 

jPhftV. — ^In  Pauridia,  Molineria,  and  Cureuligo  the  fruit  is 
always  indehiscent.  In  Bypoxit  it  is  a  capsule  which  slits  off  by 
circumscissile  dehiscence  below  the  operculum,  and  then  some- 
times, but  not  always,  breaks  up  into  three  loculicidal  valves. 
The  peculiar  character  of  the  seed,  its  thick  crustaceous  coat  of 
two  layers,  its  two  prominences,  its  soft  albumen,  and  the  small 
straight  central  embryo  hold  good  throughout  the  whole  tribe,  so 
far  as  I  have  had  an  opportunity  of  observing. 

Oeographieal  DiHributian. — As  in  Liliacese,  Iridace»,  and  Ama- 
ryllidacese,  Hypoxidace»  has  its  head  quarters  in  the  Cape  flora, 
which  contains  37  out  of  64  known  species.  The  tribe  belongs 
to  the  warm  temperate  zone  in  the  southern  hemisphere ;  but  the 
genus  MoUneria  is  tropical,  and  also  the  section  of  Ourculigo 
with  perennial  root-stocks  and  consolidated  stigmas.  Altogether 
tbere  are  15  species  in  Tropical  Africa,  two  of  which  are  the  same 
as  occur  at  the  Cape,  including  4  in  Abyssinia  and  Nubia,  4  in 
the  Mascarene  Isles,  and  7  in  Angola.  Sixty  species  belong  to 
the  Old  World,  whilst  America  has  four  only.  No  known  species 
extends  its  range  from  one  continent  to  another ;  and  Hypoxida- 
ceffi  are  entirely  absent  from  Europe,  Polynesia,  Northern  and 
Central  Asia,  and  extra-tropical  South  America. 

Table  shomng  the  Qeograpliical  Distribution  of  the  HypoxidacetB, 


Genera. 

Cape. 

Tropical 
Africa. 

Asia. 

Aus- 
tralia. 

America. 

Total 

n  amber 

of  Species. 

1.  Hypoxis., 

2.  Molineria 

3.  Cureuligo 
^.  Pauridia 

34 

•  ■ 
2 
I 

11 

I 
3 

1 
4 
2 

6 

I 
I 

3 
'l 

61 
6 

7 

1 

37 

15 

7 

i 

4 

64 

General  Character  of  Eypoxidacea. 

Perianthii  superi  tubus  supra  ovarium  nullus  vel  breviter  pro- 
ductus  infundibularis  vel  longe  productus  filiformis,  limbi  seg- 
mentis  regularibus  flore  expanse  patulis  subsequalibus  oblongjs 
vel  lanceolatisy  exterioribus  seepe  paulo  angustioribus  acui^oribus 
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dorso  viridulis  pilosis.  Stamina  6,  yel  in  Fauridia  3,epigyiia  vel 
ad  faucem  fcubi  uniserialiter  inserta,  filamentis  brevibus  filiform  i- 
bus  yel  incrassatis,  autheris  linearibus  vel  lanceolatis  basifixia  vel 
leviter  yersatilibus,  prope  margines  longitudinaliter  introrsum 
dehbcentibus.  Ovarium  infenun  triloculare,  ovulis  in  locolo 
plurimis  superpositis ;  stylus  simplex,  vel  in  Pawidia  G-fidas,  stig^- 
matibus  tribus  coalitis  vel  discretis.  Fructus  capsularis  opercu- 
latuB  valns  tribus  indebiscentibus  vel  loculicide  dehiscentibus  Tel 
indehiscens  plus  minusve  baccatus,  septis  interdum  evanidis 
spurie  unilocularis.  Semina  anatropa  turgida  minuta  superposita, 
testa  crassa  Crustacea  atra  vel  atro-castanea,  albumine  carnoso, 
embrjone  recto  axili,  funiculo  et  foramine  prominente,  birostel^ 
lata. — Herha  acatdes  scepissifne  pilosa  (pilissape  setosis,  interdum 
stellatit,  nunquam  ^landuliferis),  cormis  parvis  monocarpicis  vel 
tviberibfM  magnis  duris  polycarpicis  foliorwn  delapsorum  vesti^is 
fibrosis  vel  memhranaceis  coron<Uis,foliis  synanthiis  linearibus  vel 
lanceolatis  raro  cuneatis  hifidis  sessilibus  vel  petiolatis  persistenti- 
hus  interdum  plicatiSySeapis  productis  vel  subnullis,Jloribtts  eoU- 
tariis  vel  paucis  corymbpsis  vel  raeemosis  vel  interdum  multis  dense 
capitatis  s<epissime  luteis,  interdum  albidis,  rarissinie  rubris,  brae- 
teis  persistentibus  lineari-setaceis  vel  lanceolatis. 

CLAVIS  GENERUM. 

*  Perianthii  trtbus  supra  ovarium  nuUus  vel  brevissimus.    Stamina 
epiffyna, 

1.  Hypoxis.      Fructas  capsularis  circumscissus  operculatus.      Folia 
sessilia  baud  plicata.   C.  B.  Spei,  Afric,  trop,,  Asia  australis,  America. 

2.  MoLiNBRiA.     Fructua  baccatus.      Folia  petiolata  plicata.     Asia 
trap.,  Australia  bor.,  Ins.  Seychell.  ? 

**  Perianthii  tubus  supra  ovarium  productus.    Stamina  perigyna. 

3.  CuRCULioo.    Tubus  elongatus  filiformis.    Stamina  6.    Beg,  trop. 
utriusque  orbis,  C.  B,  Spei, 

4.  Pauridia.    Tubus  brevis  infundibularis.    Stamina  3.     C.  B,  SpeL 

1.  Hypoxis,  Linn. 

Linn.  Gen.  no.  417  {ex  parte) ;  Endl.  Gen.  no.  1264;  Herbert, 
Amaryll.  65 ;  Boem.  et  Schultes,  Sgst.  Veg.  vii.  46,  759 ;  8alisb. 
Gen.  44. — Fabricia,  Thunb.  in  Fabric.  Iter  Norv.  29. — lanthe 
et  Spiloxene,  Salisb.  Gen.  44. — Franqucvillea,  Zollinger  Cat. 
71. 
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Perumthii  tabus  supra  ovarium  haud  productus ;  segmenta  inte- 
riora  oblonga,  ezteriora  lanceolata  dorso  viridula  «epe  villosa. 
Stamina  6  epigjna  limbo  breviora,  filamentis  brevibus  erectis, 
antheris  linearibus  basifixis  vel  lanceolatis  leviter  versatilibus. 
Ovarium  inferum  triloculare,  ovulis  in  loculo  4-20,  stylus  brevis 
BubulatuSy  stigmatibus  in  capitulum  oblongo-trigonum  concretis 
▼el  lanceolatis  plus  minusve  discretis.  Capsula  medio  circura- 
scissa  operculata  membranacea  turbinata  vel  clavata,  septis  in- 
terdura  evanidis,  evalyis  vel  loculicide  trivalvis,  seminibus 
minutis  globosis  ssepissime  lucidis  atro-caslaneis. — Herhm 
aeaules,  cormis  annuis  parvis  vel  tuheribus  magnis  suceo  flavo, 
JbUis  3-20  sessilihus  haudplicaiis  graminoideia  vel  rigide  earia- 
ceis  triforiit  vel  multifariis  sapitsime  pilosis^  peduneulis  foliU 
hrevioribus  sapissime  villosis,  Jhribus  solitariis  eorymboM  vel 
raeenums  nunquam  eapitatis  lutein  albidis  vel  rarissime  rubris. 

Subgenus  Iaihiie.  Planta  tota  glaberrima,  (Cormi  semper  parvi 
monocarpici.  Anthene  lineares,  basifix».  Stigmata  plus  minus 
discreta.)    lanthe  et  Spihxene,  Salisb. 

Grandiflora    1.  ff.  gtellata. 

Parviflorsa 

Perianthii  limbuB  albus. 

Pedioelli  ssepissime  uniflori 2.  ff.  minuta. 

3.  E.Ma. 

Inflorescentia  xmibellata 4.  H,  aquatica, 

Perianthii  limbus  luteus. 
Capenses. 

Folia  subteretia 5.  H.  serrata. 

Folia  lata  6.  ff.  ovata. 

7.  £[.  Andretosii, 
Australienses. 

Capsula  oblonga  vel  subglobosa S.  If.  pusilla. 

9.  ff.  glabella. 
Capsula  clavata 10.  ff.  occidentali^. 

Subgenus  Euhtpoxis.  Planta  plus  minus  villosa.  (Ovarium  ssb- 
pissime  pilis  setosis  erecto-patentibus  dense  vestitum.  Folia 
sspissime  pilosa.  Tubera  parva  vel  magna.  AnthersB  saopis- 
sime  leviter  versatiles  basi  sagittate.  Stigmata  s®pissime  con- 
ereta.)    HypoxU,  Salisb.,  PUttyzgga,  Lallem. 
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Periantliium  rubrum    11.  H,  Baurii. 

Ferianthium  album  12.  H,  mUUndet, 

13.  H,  phUypetala,  14.  JB.membranacea. 
PeriantHium  luteum. 
Farvifloree,  foliis  linearibus  yel  sabteretibus. 

AmericazuB 16.  H.juneea. 

16.  ff.  erecta*  17.  H,  decumheM, 

Australienses...  18.  H,  hygrofnetrica,  19.  H,margvnata, 

Asiatica 20.  H,  aurea, 

AfricansB. 

Folia  Bubteretia. 

21.  H.  monanthos.  22.  H.filiformis, 

23.  H,  canaliculata,  24.  H.  Erauasiana, 
Folia  linearia. 
Fedunculi  uniflori. 

25.  JjT.  graminea,  26.  /?.  Schimperi, 
Florea  corjmbosi. 

Folia  rigidula    27.  ^.  Gerrardi, 

28.  iT.  argentea.  29.  ^.  cuanzensis. 

Folia  graminoidea     30.  ^.  angustifolia. 

31.  iT.  sericea.  32.  iT.  Zeyheri, 
Flores  racemosi. 

33.  JT.  Amottii,  34.  ^.  Jacquini, 
Panriflor»,  foliis  lanceolatis. 

TJniflora 35.  H.paroula. 

Inflorescentia  corymbosa. 

36.  £r.  setosa.  37.  ff.  villosa. 

Inflorescentia  racemosa    SS.  II,  ohtusa. 

39.  If.  polystachya.  40.  H.  latifolia. 
GrandiflorsB,  foliis  aogustis. 
Inflorescentia  corymbosa. 

41.  H.  hngifolia.  42.  H.  Ludwigii, 

Inflorescentia  racemosa    43.  If.  angolensis. 

44.  H.  rigidula.  45.  H.  iridifolia. 
GrrandiflorsB,  foliis  latis. 
Inflorescentia  corymbosa  vel  racemoso-corymbosa. 

46.  3,  microsperma,  47.  Jff,  multiceps. 

48.  ff.  8tellipili8,  49.  ff,  Booperi. 
Inflorescentia  racemosa. 

50.  H,  hemerocallidea,  51.  ff.  costata. 
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1.  H.  8TKLLATA,  LfAfi.  SuppL  197;  Tkunb,  Prodr.  60;  Fl.  Cap,  edit, 
ii.  304;    Roem,  et  SchuUes,  Syst  Veg,  yii.  776.— Fabrida  stellata, 
Thvnbi  in  Fabric,  Iter  Norv,  27;  Huuttuyn,  Handl,  zii.  119,  tab.  81, 
^g,  1." Amaryllis  capensis,  Linn,  Sp,  Plant,  edit.  ii.  420. 
Var.  I.  A  LB  I  FLORA. — H.  stellata  »,  Thunb.  in  FL  Cap,  loc.  cit.    Cor- 
mus  globosus  6-9  lin.  crassus,  fibris  duns  densis  vestitus.    Folia  pro- 
dacta  4-6  anguste  linearia  subcoriaeea  ubique  glaberrima  siccitate 
nigrescentia  4-8  poll.  longa  medio  1^-2  lin.  lata,  facie  caDaliculata, 
basi'lanceolata,  margine  scabra.     Pedanculi  l-6iii  stricti  graciles  uni- 
flori  raro  biflori  6-9  lin.  longi,  bractea  unica  lineari  acuminata  amplexi- 
canli  1^-3  poll,  longa  infra  medium  pnediti.     Oyarium  clavatum 
glabrum  4-9  lin.  longum.     Perianthii  Umbus  6-12  lin.  longus,  seg- 
mentis  lanceolatts  acutis  facie  albidis,  basi  immaculatis,  dorso  viridulis 
vel  rubro  tinctis.    Antberse  basifixse  lineares  lutese  4-6  lin.  longsd, 
filamentis  brevissimis.    Stigmata  linearia  supeme  discreta.    Capsula 
tnrbinata  membranacea  infra  collum  circumscissa,  seminibus  minutis 
atris.     C.  B,  Spei,  in  arenosis,  Thunberg !  Burchell,  8572 !  IMge, 
26571— H.  BLATA,  Roem,  et  Schtdtes,  Syst.  Veg.  vii.  778,  non  Hook, 
fit,,  est  forma  elata  grandiflora  hujus  varietatis. 
Var.  2.  H.  blbgans,  "Andr.";  Poir.  Encyc.  Suppl,  iii.  1 12.— H.  stellata, 
var.?  elegans,  Pers,  Syn,  i.  362.— H.  stellata,  Jacq.  Ic,  t.  368;  Andr. 
Bot.  Rep,  t.  236;  Bet.  Mag.  t.  1223;  Flore  des  Serres,  t.  1027.— 
H.  tridentato,  DC,  in  Red.  Lil  sub  t.  169 ;  Roem.  et  Sckultes,  Syst, 
Veg.  vii.  777. — H.  pavonina,  Salisb,  Gen,  44. — H.  cierulescens,  DC. 
in  Red.  lAL  sub  t.  169 ;    Roem.  et  Sckultes,  Syst.  Veg.  vii.  778. 
Varietas  pulchra  robusta  grandiflora,  perianthii  segmentis  12-18  lin. 
longis  basi  distincte  nigro  vel  nigro-fusco  vel  nigro-caeruleo  maculatis. 
Antberse  ssepe  nigrescentes,  polline  flavo.     C.  B.   Spei,  Thunberg ! 
Massonl  Oldenburg!  Dr^ge!  Pappel  etc. 
Var.  3.  H.  Gawleri,  Baker.— R.  stellata,  Bot.  Mag.  t.  662;  DC.  in 
Red.  LU.  1. 169 ;  Andr.  Bot.  Rep.  t.  101.  Varietas  grandiflora  robusta, 
perianthii  segmentis  facie  luteis  basi  nigro-maculatis.     C.  B.  Spei. 
Masson  in  Hort.  Rew.  introduxit  anno  1778. 
Var.  4.  H.  lineabis,  Andr.  Bot.  Rep.  t.  171 ;  -Poir.  Encyc.  Suppl.  iii. 
112;  Roem.  et  Sckultes,  Syst.  Veg.  vii.  769.— H.  serrata  /9,  Gawl.  in 
Bot.  Mag.  t.  917.— H.  stellata  P,  Tkunb.  Fl.  Cap.  loc.  cit.— H.  tabu- 
laris,  Ecklon,  Topog.  Verz.  10;   Roem.  et  Sckultes,  Syst.  Fe^.  vii. 
769. — lanthe  linearis,  Salisb.  Gen.  44.     Varietas  gracilis,  foliis  angus- 
tioribus,  perianthii  segmentis  facie  luteis  immaculatis.     C.  B*.  Spei, 
Thunberg!    Dr^ge!   etc.     H.  jungba,  Ecklon,  Topog.  Verz.   10, 
Roem.  et  Sckultes,  Syst.  Veg.  vii.  769,  est  forma  robusta  grandiflora 
hujus  varietatis. 

2.  H.  MiNUTA,  Linn.  fil.  Suppl.  197;  TTiunb.  Prodr.  59;  Fl.  Cap. 
edit.  2,  303;  Roem.  et  Sckultes,  Syst.  Veg.  vii.  773.— Helonias  mi- 
nuta,  Linn.  Mant*  225. — Hypoxia  pumila,  Linn.  Encyc.  iii.  184. — 
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H.  triflora,  Harvey,  MSS,  Cormus  globosus  2-3  lin.  crassus  basi 
applanatus  fibris  setosis  dense  vestitus.  Folia  producta  3-4  anguste 
liDearia  suberecta  glabra  facie  canaliculata  1-2  poll,  longa  i-1  lin. 
lata  acuminata.  Pedunculi  solitarii  vel  gemini  1-2  poll,  longi  gracil- 
limi  glabri  simplices  uniflori  vel  profunde  furcati  biflori,  bracteis  seta- 
ceis  basi  linearibus.  Oyarium  obconicum  glaberrinum  1  lin.  longum. 
Perianthii  limbus  albidus  2-3  lin.  longus,  segmentis  oblongo-lanceo- 
latis  glabris,  exterioribus  dorse  viridulis.  Stamina  limbo  duplo  bre- 
Tiora,  antherh  linearibus  basi  sagittatis,  filamentis  breTissimis.  Stig- 
mata antberis  breyiora.  Capsula  globosa  medio  circumscissa.  C.  B. 
Spei  in  ericetis,  Thunberg !  Pappe  I  Burke!  2ieyher,  1665 1  Ecklon  & 
Zeyher,  Hypoz.  1/ 1  Habitus  omnino  PauriduB  hypoxidoidis,  sed 
facile  distinguitur  staminibus  6,  oyario  obconico  brevi  et  perianthii 
tubo  nuUo. 

3.  H.  ALBA,  Linn.fiL  Suppl  198;  Thunh.  Prodr.  60;  FL  Cap.  edit.  ii. 
p.  303;  Jacq.  Collect,  iy.  135,  tab.  2.  fig.  1 ;  F)ragm.  13,  t.  7.  fig.  4 ; 
Roem.  et  Sckultes,  Sy$t,  Veg,  vii.  77"^.— H.  affinis,  Bx^em.  et  SchuUes, 
Sytt,  Veg.  yii.  774.— H.  dubia,  Roem,  et  Schultes,  Syst.  Veg.  yii. 
775.— H.  obliqua,  Ecklon  et  Zeyher,  Exsic.  78.  4,  non  Jacg.— H. 
crassifolia,  Pappe,  MSS.  Cormus  globosus  3-4  lin.  crassus,  setis 
rigidis  densissimis  ascendentibus  yestitus.  Folia  producta  3-4  sub- 
coriacea  glabra  subteretia  facie  canaliculata  1-3  poll,  longa  sub- 
erecta  yel  falcata  siccitate  nigrescentia.  Pedunculus  gracilis  glaber 
2-4-pollicaris  siepissime  simplex  uniflorus,  bracteis  1-2  linearibus 
amplexicaulibus  infra  medium  preeditus,  interdnm  furcatus  biflorus. 
Oyarium  clayatum  glaberrimum  3-4  lin.  longum.  Perianthii  limbus 
albus  5-6  lin.  longus,  segmentis  lanceolatis  acutis  1^2  lin.  latis 
ubique  glabris,  exterioribus  angustioribus  dorso  yiridulis  interdum 
rubellis.  Antherse  lineares  flayae  basifixse  1^-2  lin.  longss,  filamentis 
albidis  antberis  3-4-plo  breyioribus.  Stigmata  staminibus  breyiora. 
Capsula  membranacea  glabra  5-6  lin.  longa  infra  collum  circumscissa, 
seminibus  plurimis  globosis  lucidis  nigro-castaneis.  Cap.  B,  Spei  m 
planiiiebus,  Thunberg  t  Sieber,  126 !  Zeyher,  4132 !  Hanrey,  104, 105 1 
Dr^ge,2395!  Burchell,  8570 !  Bolus,  2813!  etc. 

Var.  GRACILIS,  Baker.'-U.  alba,  Lodd.  Bot.  Cab.  t  1074.  Gradlior, 
uniflora,  foliis  filiformibus,  perianthii  segmentis  omnibus  lanceoktis 
acutis.  C.  B.  Spei,  Zeyher,  41311  Burchell,  42901  5495!  Mac- 
owan,  1222 1 

Var.  BuRKBi,  Baker.— IL.  alba  y,  Thunb.  FL  Cap.  edit.  ii.  304.  Varie- 
tas  robusta  aquatilis  ad  H.  aquaticam  accedens,  foliis  basi  yalde  dila- 
tatis,  pedunculis  pluribus  profunde  f urcatis,  bracteis  1  ^-2  poll,  longis, 
oyario  cylindrico  9-12  lin.  longo  in  collum  sterile  perspicuum 
attenuato.     C.  B.  Spei,  Thunbei^ !    Adflumen  Wageboom,  Burke  I 

4.  H.  AQUATIC  A,  lAnn.  fiL  Suppl.  197;   fVilld.  Sp.  Plant,  u.  108; 
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Hoem.  e/  8c&»lf<?^,  Syst.  N4it,  vii.  776.  Cormiu  parvus  globoms, 
fibria  radicalibui  gracilibus  copiosis  pneditus.  Folia  producta  4-6 
glabra  membranacea  utrinque  glabra,  facie  canaliculata,  pedalia  vel 
aesquipedalia,  medio  2-3  lin.,  basi  5-6  lin.  lata.  Pedunculi  debilea 
glabri  pedalea  vel  semipedales,  floribus  umbellatia.  Umbelie  5-6- 
flone,  braeteis  linearibua  memlMraBaceia  1-2  poll.,  pedicellis  1-3  polL 
longis.  Oyarium  cylindricum  glabrum  6-7  lin.  longum.  Periantbii 
limbus  6-9  lin.  longus,  segmentis  lanceolatis  vel  oblongis  2-^3  lin. 
latis  albidis,  exterioribus  dorao  viridulis  ubique  glabris.  Anthene 
lineares  basifizse  2-2^  lin.  longse,  filamentis  subnullis.  Stigmata  aub- 
discreta  staminibus  breviora.  Cnpsula  cylindrica  membranacea  9-10 
fin.longay  aeminibua  permuhis  subglobosis  lucidis  nigro-castaneii  \  Hn. 
longia.  C.  B.  Spei  in  aguosis,  Thunbergi  Oldenburg  1  Dr^ge  8515, 
o,  bi  Ecklon  et  Zeyher  76.  9;  Bolus  28141  Mader  1721  etc. 
Namaqua-land,  Rev.  H.  Whitehead  I 

5.  H.  BKRRATA,  Lffifi.  SuppL  197;  Thunb.  Ptodr,  60;  FL  Cap.  edit.  ii. 
304;  Jacq.  Ic,  t.  369;  Gawl,  in  Bot.  Mag.  t  709  (excl.  var.  iS); 
Roem.  et  ScMtes,  Sjfst.  Veg.  vii.  768.— H.  luzulsefolia,  Eckl.  Topog, 
Vert.  10,  non  DC. — lanthe  serrata,  Salisb.  Gen.  44.  Cormus  globo- 
BUS  3-4  lin.  crassus,  fibris  gracilibus  dense  yestitus.  Folia  producta 
^12  anguste  linearia  subcoriacea  viridia  glabra  3-6  poll,  longa,  fade 
caualiculata,  medio  j-l  lin.  lata,  margine  obscure  serrulata.  Pedunculi 
l-5ni  gracillimi  glabri  uniflori  2-4-pollicares,  braeteis  1-2  parvis 
setaceis  infra  medium  prsediti.  Ovarium  glabrum  clavatum  3-4  lin. 
longum.  Periantbii  limbus  6-8  lin.  longus,  segmentis  lanceolatis 
acutis,  fade  luteis,  hasi  immaculatis,  dorso  glabris  viridulis,  margine 
saepe  mbro  tinctis.  Stamina  limbo  subduplo  breviora,  antheris  lut-eis 
basifixis,  filamentis  brevissimis.  Stigmata  lanceolata,  supeme  discreta. 
C.  B.  Spei,  Thunbergi  Oldenburg  1  Ecklon  et  Zuyher  649!  &c. 
V.  V.  in  Hort.  Kew. ;  Dunstan  introduxit.  Vix  nisi  varietas  H, 
8iellai€e. 

6.  H.  OVATA,  IAnn.fil.  SuppL  179;  Thunb.  Ptodr.  60;  FL  Cap.  edit, 
ii.  306 ;  jRCer  m  Bot  Mag,  t.  1010 ;  Roem.  et  SchuUes,  Syst.  Veg,  viL 
771* — lanthe  ovata,  Salisb.  Gen.  44.  Cormus  globosus  6S  lin. 
crassus,  fibris  crassis  duns  dense  vestitus.  Folia  producta  6-8  lanceo- 
lata acuta  falcata  membranacea  2-3  poll,  longa  3-6  lin.  lata  ubique 
glabra,  venis  perspicuis  verticalibus  10-15.  Pedunculi  l-3ni  sim- 
plicea  uniflori  gracillimi  glabri  1-3  poll,  longi.  Ovarium  turbinatum 
glabrum  H  lin.  longum.  Periantbii  limbus  3-4  lin.  longus,  segmentis 
lanceolatis  acutis  1-1  ^  lin.  latis  flavis  mbro  tinctis,  exterioribus  dorso 
viridulis  glaberrimis.  Stamina  limbo  duplo  breviora,  antheris  linearis 
bus  basifixis  li  lin.  longis,  filamentis  brevissimis.  Stigmata  li-2  lin. 
longa  linearia  subdiscreta.  C  B,  Spei,  Thunberg !  Oldenburg !  Dr^ge 
1555!  Zeyher  4135! 
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7.  H.  Andrkwbii,  Baiter.— n.  obliqua,  Andr,  Bot.  Rep,  t.  196,  noil 
Jacq,  Fibri  radicales  perpliirimi  graciles.  Folia  S-6  glabra  lanceo- 
late acute  3-4  poll,  longa,  deorsum  5-6  lin.  late.  Peduncali  terni 
glabri  2-3-flori  1-1^  poH.  loDgi.  Bractese  laaceolatn  l-U  poll, 
longse,  pedicellia  tequilongae.  Ovarium  glabrum  davatum  4-4i  lia. 
longum.  Periantbii  limbus  6-8  lin.  longus,  segmentis  facie  Inteia, 
dorao  glabrU  viridulis.  Stemina  limbo  subduplo  breviora,  antheria 
linearibus  basifixis.  C.  B.  Spei,  Hort.  Hibberd,  anno  1801.  (Non 
vidi.) 

8.  H.  PU8ILLA,  Hook.  fiL  Fl,  Tasm,  ii.  36,  t.  130  B ;  Handb.  New 
Zeal  275 ;  Bentk.  FL  Austral  vi.  450,  non  H.  B.  K.  Cormua  glo- 
boBUS  3-4  lin.  crassus,  setis  duris  densis  coronatus,  fibris  radicalibua 
filiformibus  vel  cylindricis.  FoHa  producte  3-4  subulate  glabra  sub- 
erecte  2-4  poll,  longa,  medio  J-^  lin.  late,  facie  canaliculate.  Pedun- 
culi  l-4ni  6-24  lin.  longi  gracillimi  glabri  siepissime  uniflori,  bracteia 
minutia  seteceis.  Ovarium  oblongo-clavatum  glabnim  1-1  i  lin. 
longum.  Periantbii  limbus  1^-3  lin.  longus,  segmentis  lanceolatia 
acutis,  facie  luteis,  dorso  viridibus  glabris.  Stemina  perianthio  sub- 
duplo breviora,  antheris  linearibus  basifixis,  filamentis  brevissimia. 
Stigmate  lanceolate  discrete.  Capsula  obovoidea  vel  globosa  1^-2 
lin.  longa,  medio  circumscissa,  demum  irregulariter  trivalvis.  Nova 
Zelandia,  Tasmania,  Victoria, 

9.  H.  GLABELLA,  R,  Br,  Prodr,  289 ;  Roem,  et  Schultes,  Syst,  Veg,  vii. 
771;  Hook.  fit.  Fl  Tasm,  ii.  36,  t.  130  A;  Benth.  Fl.  Austral,  vi. 
450. — H.  vaginate,  Schlecht.  in  lAnmea,  xx.  568.  Cormus  globosus 
3-^  lin.  crassus,  setis  rigidis  duris  copiosis  coronatus,  fibris  radicalibua 
camosis  cylindricis.  Folia  producte  3-6  suberecte  anguste  linearia 
glabra  2-6  poll,  longa,  medio  1  lin.  late,  facie  canaliculata,  basi 
lanceolate  scariosa.  Pedunculi  l-3ni  glabri  spepissime  simplices  uni- 
flori,  raro  furcati,  infra  medium  bractea  lineari  amplexicauli  prsediti. 
Ovarium  oblongo-turbinatum  glabrum  l|-2  lin.  longum.  Periantbii 
limbus  3-6  lin.  longus,  segmentis  lanceolatis  acutis  fade  flavis,  dorao 
glaberrimis  viridulis  vel  margine  rubro  tinctis.  Stemina  perianthio 
triente  breviora,  antberis  linearibus  luteis  basifixis  2-3  lin.  longia, 
filamentis  filiformibus  i-1  lin.  longis.  Stigmate  lanceolate  sub- 
discreta.  Capsula  oblongo-turbinate  2-4  lin.  longa,  infra  coUum 
circumscissa,  valvis  baud  dehiscentibus.  Tasmania,  Australia  aus- 
tralis  et  ortentalis. 

10.  H.  occiDENTALis,  Bentk.  It.  Austral  vi.  451.  Cormus  globosua 
2-4  lin.  crassus  setis  duris  densis  coronatus,  fibris  radicalibus  camosis 
cylindricis.  Folia  producte  3-5  glabra  anguste  linearia  4-8  poll, 
longa,  medio  ^-1  lin.  lata,  facie  canaliculate  basi  lanceolate  scariosa. 
Pedunculi  3-6  lin.  longi  glabri  gracillimi  simplices  unidori  vel  inter- 
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dum  furcati  biflori,  bracteis  1-2  lanceolatis  amplexicaulibus  1-lj  poll, 
longis  pnediti.  Ovarium  glabram  clayatum  4-8  lin.  longam,  medio 
1  lin.  crassum.  Flores  interdum  tetrameri.  Perianthii  limbus  3-6  lin. 
longus,  segmentis  lanceolatis  acutis,  facie  luteis,  dorso  glabris  viridulis. 
Stamina  periantbio  duplo  breviora,  antheris  luteis  basifixis  1^-2  lin. 
longis.  Stigmata  lanceolata  subdiscreta.  Capsula  clavata.  Australia 
occidentaUs,  Drammond!  Muirt  Miss  Warburton. — H.  lbptantha, 
Benih.  Fl,  Austral,  loc,  cit.y  est  verisimiliter  varietas  gracilis  hujus 
speciei  periantbii  segmentis  angustioribns  in»qualibus,  antheris  alternis 
minoribus,  stigmatibus  longioribus. 

11.  H.  Baurii,  Baker  in  Trimen  Joum.  1876,  181.  Tuber  annuum 
oblongum  3-4  lin.  crassum,  iibris  setosis  copiosis  coronatum.  Folia 
producta  5-6  linearia  erecta  subcoriacea  1^-2  poll,  longa,  1^2  lin. 
lata,  acuta,  pilis  ascendentibus  albidis  j-l  lin.  longis  ubique  vestita. 
Pedunculi  gemini  simplices  uniflori  foliis  paulo  longiores  graciles, 
pilis  ascendentibus  prorsus  vestiti,  bracteis  1-2  perminutis  subulatis 
pnediti.  Ovarium  clavatum  2  lin.  longum  albido-tomentosum  et 
pilis  setosis  albidis  erecto-patentibus  densis  1  lin.  longis  vestitum. 
Perianthii  limbus  saturate  rubelius  5-6  lin.longus,  segmentis  oblongis 
obtusis  2-^3  lin.  latis,  exterioribus  dorso  parce  setosis.  Genitalia 
perparva.  Kaffraria  transkeiana  ad  montem  Baziya,  alt.  3500-4000 
pedum.  Rev.  R.  Baur !  (MacOwan  501).     V.  v.  in  hort.  Leichtlin. 

12.  H.  MILLOIDE8,  BaXrer.  Tuber  annuum  oblongum  2-3  lin.  crassum. 
Folia  producta  6-10  erecta  anguste  linearia,  facie  canaliculata,  1^-4 
poll,  longa,  basi  2-3  lin.,  medio  1  lin.  lata,  matura  glabra  subtiliter 
8-12-costata,  juniora  pilis  paueis  setosis  erecto-patentibus  priedita. 
Pedunculi  solitarii  erecti  uniflori  1-2  poll,  longi,  pilis  paueis  albidis 
subadpressis  superne  vestiti.  Ovarium  turbinatum  2  lin.  longum, 
pilis  brevibus  albidis  setosis  ascendentibus  ubique  vestitum.  Peri- 
anthii limbus  albidus  5-7  lin.  longus,  segmentis  oblongis  vel  obovato- 
oblongis  obtusis  2-3  lin.  latis  utrinque  glabris.  Stamina  limbo 
3-4plo  breviora,  antheris  minutis  lanceolatis,  filamentis  brevissimis. 
Natalia,  Rrauss  24 1  Monies  fluminis  Klip,  alt.  3500-4500  pedes. 
Dr.  Sutherland!  Dargle  Farm,  Mrs.  Fannin  58,  in  Herb.  Trin.  Coll. 
Dubl. ! 

13.  H.  PLATYPKTALA,  Baker.  Tuber  annuum  oblongum  2  lin.  cras- 
sum, fibris  radicalibus  camosis  cylindricis  prasditum.  Folia  producta 
5-6  erecta  linearia  subcoriacea  1^-3  poll,  longa,  l|-2  lin.  lata,  pilis 
albidis  setosis  ascendentibus  ^  lin.  longis  ubique  vestita.  Pedunculi 
solitarii  graciles  foliis  sequilongi,  prorsus  pilis  consimilibus  vestiti. 
Ovarium  turbinatum  2  lin.  longum,  pilis  consimilibus  dense  vestitum. 
Perianthii  limbus  albidus  6-7  lin.  longus,  segmentis  oblongis  vel 
obovato-oblongis  obtusis  utrinque  glabrir.      Stamina  limbo  4-5plo 
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breviora,  filamentis  brevissimiB,  antheris  minutia  lanceolatis.  NaiaUa, 
ad  monies,  alt.  5000  pedes.  Dr.  Sutherland !  McRea !   Mrs.  Fannin ! 

14.  II.  MBMBRANACBA,  Baker,    Tuber  globosum  3  lin.  crassam,  oollo 
'elongato,  foliis  exterioribus  baud  productis  bruuneia  membranaceia. 

Folia  producta  4  membranacea  lanceolate  acuta  3-4  poll*  longa,  medio 
6-7  lin.  lata,  plana  utrinque  tenuiter  simplicitef  pilosa,  venia  tenuibua 
immerais.  Pedunculi  l-2ni  biflori  1  j-2  poll,  longi  gracillimi  ubiqne 
pilosi,  bracteis  minutis  setaceis,  pedicellis  corymboais  gracillimia  pilosia 
6-12  lin.  longis.  Ovarium  turbinatum  1  lin.  longum,  pilia  alhidis 
setosis  ascendentibus  dense  veatitiim.  Perianthii  limbua  "  albidua " 
(Gerrard)  2-3  lin.  longus,  segmentis  lanceolatia  acutia,  exterioribua 
dorso  viridibus  pilosis.  Stamina  limbo  duplo  breviora,  anthtria 
lanceolatis  versatilibus  filamento  filiformi  lequilongis.  Capanla  sab- 
globosa  magnitudine  pisi.  Natalia  in  ditionefiuminis  Tugela^  Gerrard 
et  McKen  1835. 

15.  H.  JUNCBA,  Smith,  Spicil  t.  16;  Pursh,  R  Amer.  Sept.  224; 
Roem,  et  Schultes,  Syst  Veg,  vii.  761.— H.  filifolia,  Elliott,  BoL  South 
Car.  397.  Tuber  globosum  2-^  lin.  crassum,  foliis  baud  productis, 
exterioribus  brunneis,  scariosis  coronatum,  fibris  radicalibus  camosis 
cylindricia.  Folia  producta  3-6  filiformia  rigidula  6-9  poll,  longa 
^  lin.  lata  obscura  pilosa  vel  calvata  3-5-nerTata  venis  et  maiginibus 
incrassatis.  Scapi  l-3ni  1-3-flori  gracillimi  2-6  poll,  longi,  infeme 
nudi,  supeme  parce  pilosis  bructeis  minutis  setaceia.  Ovarium  clavato- 
turbinatum  1  ^-2  lin.  longum,  dense  pilosum.  Perianthii  limbua  5-6 
lin.  longus,  segmentis  lanceolatis  acutis  facie  flavis,  exterioribus  dono 
viridibus  dense  pilosis.  Stamina  limbo  subtriplo  breviora,  antheris 
parvis  lanceolatis,  basi  profunde  sagittatis,  filamentis  filiformibns 
sequilongis.  Stylus  subulatus,  stigmatibus  concretis.  Civilates  fade' 
rata  australes  America  borealis  in  pinetis,  Pursh !  Chapman !  &c. 

Var.  Wriohtii,  Baker.  Ovarium  parce  pilosum.  Folia  exteriora  hand 
producta,  in  fibras  setosas  dissoluta.     Cuba,  C.  Wright  239 ! 

16.  H.  BRBCTA,  Linn.  Sp.  Plant,  edit.  ii.  439;  Bot.  Mag.  t  710;  Red. 
Ul.  t.  355;  Lodd.  Bot.  Cab.  t.  710;  Roem.  et  Schultes,  l^st.  Veg. 
vii.  759 ;  Lall.  in  Ind.  Semen.  Petrop.  x.  52.— H.  caroliniensia,  Michs. 
FL  Bor.-Am.  i.  188. — Omithogalum  hirsutum,  Linn.  Sp.  Plant,  edit, 
i.  306.  Tuber  globosum  3-4  lin.  crassum,  foliis  exterioribus  baud 
productis  scariosis  coronatum,  fibris  radicalibus  camosis  cylindncis. 
Folia  producta  5-6  lines ria  modice  firma  3-6  poll,  longa,  medio  1-3 
lin.  lata,  parce  pilosa  vel  calvata.  Pedunculi  l-4ni  l--4-flori  graciles, 
deorsum  nudi,  supeme  pilis  paucis  brunneolis  adpressis  vestiti,  bracteis 
minutis  setaceis;  pedicellis  corymbosis  magis  pilosis  3-9  lin.  longis. 
Ovarium  turbinatum  1^-2  lin.  longum,  pilis  moUibus  brunneoUs 
ascendentibus  subdense  vestitum.    Perianthii  limbus  4-6  lin.  longus, 
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te^entis  oblongis  vel  oblongo-lanceolatis,  facie  luteis,  dono  viridulis 
parce  pilosis.  Stamina  perianthio  duplo  breviora>  antheris  lanceolatis 
basi  profunde  sagittatisj  filamentis  filiformibus  equilongis.  Stylus 
subulatus  2  lin.  lougus,  stigmatibus  concretis.  Capsula  oblonga  3  lin. 
longa,  medio  drcamscissa,  valvis  demum  dehiscentibus.  Per  civitates 
faderatas  America  borealu  orientates  late  dispersa. — H.  gramikba, 
JPursh,  Fl.  Amer.  Sept,  i.  224 !  est  varietas  foliis  flaccidis  pedalibus, 
floribos  parvis. 

17'  H.  DBCUMBBN8,  Ltfin.  Sf.  Plant,  edit  ii.  439;  Amcen,  Acad,  v. 
396  J  Roem,  et  SchuUes,  Syst,  Veg.  vii.  762 ;  Seubert  in  Mart,  Fl, 
Bras.  iii.  51,  tab.  7-  fig*  1 ;  Griseb,  Flora  West  Ind,5S5, —Anthencum 
sessile.  Miller,  Icon,  t,  39,  fig.  2. — H.  mexicana,  Boem,  et  Schultes, 
Syst,  Veg.  vii.  761. — H.  pusilla,  bumilis,  breviscapa,  et  elongata, 
H,  B.  K,  Noo.Gen.  iii.  286, 287.~H.  gracilis. Le&m.;  Roem,  et  Schultes, 
Syst.  Veg,  vii.  764.  Tuber  globosum  3-6  lin.  crassum,  foliis  exteriori- 
bus  baud  productis  brunneis  scariosis,  fibris  radicalibus  cylindricis. 
Folia  producta  6-12  linearia  modice  firma  ^12  poll,  longa,  medio 
1-6  lin.  lata,  parce  pilosa  vel  calvata.  Pedunculi  l-4ni  1-4-flori,  2-6 
poU.  longi,  supeme  pilis  ascendentibus  moUibus  yestiti,  bracteis 
minutis  setaceis,  pedicellis  brevibus  dense  pilosis.     Ovarium  anguste 

.  clavatum  3-4  lin.  longum  dense  pilosum.  Perianthii  limbus  3^  lin. 
longus,  segmentis  lanceolatis  acutis  facie  luteis,  exterioribus  dorso 
viridibus  dense  pilosis.  Stamina  limbo  duplo  breviora,  antheris 
lanceolatis  basi  sagittatis,  filamentis  filiformibus  lequilongis.  Stylus 
subulatus,  stigmatibus  concretis.  Capsula  clavata,  interdum  6-9  lin. 
longa.  Per  Americam  tropicalem  a  Mexico  et  Cuba  ad  Brmariam  et 
Peruviam,  Gfardner  1331  Spruce  50681  Fendler  1565!  Mandon 
12081  Wright  1515!  &c.— II.  elongata,  H.  B,  K„  est  forma 
magna  foliis  pedalibus  vel  semipedalibus. — II.  mexicana,  R,  Sf  S,, 
est  forma  foliis  vix  ultra  1  lin.  latis,  pedunculis  unifloris. 

18.  H.  HTGROMBTRiCA,  Labill  PL  Nov,  Holl,  i.  82,  t.  108;  R,  Br, 
Prodr.  289;  Roem,  et  Schultes,  Syst.  Veg,  vii.  771;  Hook,  fil,  Fl. 
Tasm.  ii.  36 ;  Benth,  Fl,  Austral,  vi.  449.  Tuber  oblongum  3-4  lin. 
crassum,  collo  elongato,  setis  baud  coronatum,  fibris  radicalibus 
pauds  crassis  cylindricis.  Folia  producta  4-8  anguste  linearia  grami- 
noidea  3-6  poll,  longa,  medio  1-1  i  lin.  lata,  facie  canaliculata,  pihs 
paucis  simplicibus  prndita,  venis  nullo  modo  exsculptis.  Pedunculi 
simplices  vel  gemini  uniflori  vel  biflori  3-6  poll,  longi,  supeme  glabri, 
deorsum  parce  pilosi,  bracteis  minutis  setaceis.  Ovarium  late  clavatum 
glabrum.  Perianthii  limbus  5-6  lin.  longus,  segmentis  lanceolatis 
acutis,  facie  luteis,  dorso  viridibus  glabris.  Stamina  perianthio  sub- 
duplo  breviora,  antheris  lanceolatis  leviter  versatilibus  basi  profunde 
sagittatis,  filamentis  filiformibus  antheris  suba^quilongis.  Stylus  su- 
bulatus 1^-2  lin.  longus,  stigmatibus  concretis.    Capsula  obovoidca  vel 
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subglobosa  3-4  lin.  loDga,  infrm   collum   irregiilariter  circumscissa. 

Tasmania,  Australia  australis  et  orientalis  temperata. 
Var.  ELONGATA,  Benth.  loc,  cit,,  est  forma  laza  foliii  interdum  pedali- 

bus,  pedicellis  3-4-flori8. 
Var.  H.  PRATBN8I8,  R.  Br,  Prodr,  289.    Varietus  gracilis  parriflora 

2-3-floray  ovario    et   periantbii  segmentis  interdum  dorso  pilosis. 

Queensland  Src. 

19.  H.  MARGiNATA,  R.  Br.  Prodr.  289;  Roem.  et  Schult€S,Syst.  Veg, 
vi.  772;  Benth.  FL  Austral  vii.  451.  Tuber  globosum  3-4  lin. 
crassum,  setis  gracillimis  perplurimis  coronatum.  Folia  augusta 
linearia  8ubcoriacearigida2>18  poll,  longa,  \-\  lin.  lata,  parce  pilosa, 
costa  et  mai^inibus  incrassatis.  Scapus  filiformis  parce  pilosus  1-2- 
florus,  2-4  poll.  loDgus,  bracteis  minutis  linearibus.  Ovarium  pilosum 
anguste  clavatum.  Periantbii  limbus  3-4  lin.  longus,  segmentis 
lanceolatis  acutis,  facie  luteis,  dorso  viridulis  subglabris.  Stamina 
limbo  duplo  breviora.  Australia  tropicalis  borealis,  R.  Brown, 
Scbultz  641  I 

20.  H.  A  URSA,  Lour,  Cochin,  200;  Kurz  in  Miguel,  Ann,  Mus,  Lug,' 
Bat,  iv.  178.— H.  minor,  D.  Don,  Prodr,  Nep,  63 ;  Royle,  III.  Him. 
t.  91.  fig.  3.— H.  Franquevillei,  Miquel,  Flor.  Ned.  Bat.  iii.  686.— H. 
curculigoidesj  Wall.  Cat.  6164. — Curculigo  graminifolia,  Nimnto,  in 
Grah.  Bomb.  Cat.  216 ;  Dalz.  ^  Gibs.  Bomb.  Flora,  276.  Tuber 
globosum  3-4  lin.  crassum,  filis  foliorum  delapsorum  coronatum',  fibris 
radicalibus  camosis  cylindricis.  Folia  producta  6-12  anguste  linearia 
parce  pilosa  vel  vetustate  calvata  3-12  poll,  longa,  medio  li-2  lin. 
lata,  subcoriacea,  basi  dilatata,  lanceolata.  Pedunculi  l-4ni  1-4  poll, 
longi  gracillimi  1-2-flori,  pilis  ascendentibus  pallide  brunneis  vestiti, 
bracteis  parvis  setaceis.  Ovarium  late  clavatum  H-3  lin.  longum, 
pilis  mollibus  brevibus  pallide  brunneis  subdense  vestitum.  Peri- 
antbii limbus  3-4  lin.  longus,  segmentis  lanceolatis  acutis,  facie  luteis, 
exterioribus  dorso  viridibus  tenuiter  villosis.  Stamina  limbo  dupio 
breviora  antheris  lanceolatis,  basi  sagittatis,  filamento  subulato  »qui- 
longis.  Stylus  subulatus,  stigmatibus  concretis.  Capsula  oblonga 
vel  oblongo-clavata  3-6  lin.  longa,  valvis  demum  debiscentibus. 
Regio  temperata  Himalayce  centralis  et  orientalis,  Wallicb  6164  ! 
Griffith  6930 1  &c.  Concan,  Dalzell  I  Ritchie  1443 !  Japonia, 
Oldham  704 !  Insuke  Loo-choo,  C.  Wright  344  I  China,  Hance. 
16616  I  Cochin  China,  Loureiro.  Java,  alt,  6000-6000  pedum,  ZoU 
linger. 


y 


21.  H.  MONANTHos,  Baker,  in  Trans.  Linn,  Soc.  ser.  2,  Bot.  i.  266. 
Tuber  oblongum  3  lin.  crassum,  fibris  radicalibus  cylindricis.  Folia 
producta  4-6  subteretia  4-6  poll,  longa,  medio  i  lin.  lata,  pilis  albidis 
tenuter  vestita.     Pedunculi  uniflori  l-3ni  gracillimi  1  j-2  poll,  longi 
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tenuiter  pilosi,  bractea  miiiuta  lineari  pnediti.  OTarium  tnrbmatum 
sericeum  1  lin.  loogum.  Perianthii  limbus  2  lin.  longus,  segmeDtis 
facie  luteis,  exterioribus  dono  yiridulis,  tenuiter  lericeis.  Genitalia 
limbo  duplo  breyiora.  Capsula  obionga  3  lin.  longa«  Angola  in 
regUme  temperata  dUionis  HmUUb,  Welwitich ! 

22.  H.  FILIFORM  1 8^  Baker,  Tuber  globosum  3  lin.  crassum,  foliia 
exterioribus  baud  productis  brunneis  scariosiB,  fibris  radicalibus  fili- 
formibus.  Folia  producta  6-8  setacea  rigidula  3-4  poll,  longa,  i^i 
lin.  lata,  fade  canaliculata,  margiuibus  incrasaatis,  deorsum  obscure 
pilosa.  Pedunculi  l-2ni  1-2-floii  2-5  poll,  longi  gracillimi,  iufeme 
nudiy  Bupeme  pilis  paucii  adpressis  prsditi,  bracteis  minutis  ^etaceis. 
Ovarium  turbinatum  1^-2  lin.  longum  dense  breviter  setosum.  Peri- 
anthii limbus  3-4  lin.  longus,  segmentis  facie  luteis,  interioribus 
oblongis,  exterioribus  lanoeolatis  acutis  dorso  viridulis  pilosis.  Geni- 
talia limbo  duplo  breviora.  C.  B.  Spei  in  tUtione  Queenstovm,  Cooper 
462 1  Natalia  ad  monies  MoUamba,  alt,  5000-6000  peduniy  Dr. 
Sutherland ! 

23.  H.  CANALicuLATA,  BokcT  tit  Traus,  Linn.  Soc,  ser.  2,  Bot.  i.  265. 
Tuber  oblongum  9-10  lin.  crassum,  fibris  copiosis  coronatum,  cullo 
poUicari  yel  sesquipollicari.  Folia  plura  rigida  erecta  subteretia  3-6 
poll,  longa,  medio  i  lin.  lata,  facie  canaliculata,  infeme  pilis  paucis 
vestita,  supeme  colvata.  Pedunculi  6-8ni  2-flori  1-1  j  poll,  longi, 
pilis  albidis  adpressis  vestiti,  pedicellis  1^-3  lin.  longis  dense  pilosis, 
bracteis  minutis  subulatis.  Ovarium  turbinatum  2  lin.  longum  dense 
albido-setosum.  Perianthii  limbus  4  lin.  longus,  segmentis  oblongis 
facie  luteis,  exterioribus  dorso  viridulis  albo-sericeis.  Stamina  limbo 
duplo  breviora.  Capsula  parva  turbinata,  medio  circumsdssa.  Angola 
in  regione  temperata  dilionis  Huilke,  Dr.  Welwitsch  I 

24.  H.  Kraussiana,  Buchinger  in  Kravss  Beitrage,  163.  Tuber  ob- 
longum li-2  poll,  crassum,  fibris  foliorum  delapsorum  perplurimis  in 
setas  dissolutis  coronatum.  Folia  producta  10-15  rigide  coriacea 
pedalia  vel  semipedalia,  medio  i  lin.  lata,  glabra,  facie  canaliculata, 
dorso  teretia,  basi  linearia,  venis  7-9  exsculptis.  Pedunculi  2-3ni 
4-9  poll,  longi  2-5-flori,  infeme  nudi,  supeme  pilis  albidis  setosis 
brevibus  adpressis  vestiti,  pedicellis  3-15  lin.  longis,  bracteis  parvis 
linearibus.  Ovarium  turbinatum  1^-2  lin.  longum,  pilis  setosis  albidis 
dense  vestitum.  Perianthii  limbus  5-6  lin.  longus,  segmentis  facie 
luteis,  exterioribus  dorso  dense  albido-sericeis.  Genitalia  limbo  duplo 
bieviorai  antheris  lanceolatis,  basi  sagittatis.  Capsula  parva  bite 
turbinata.  Natalia,  Krauss  104  I  C.  B.  Spei,  Dr^ge  8534a  I  Bur- 
chell  4099 1  4742 1  MacOwan  2123 ! 

25.  H.  GRAMiNRA,  WUld,',  Roem.  ei  SchuUes,  Syst,  Veg,  vii.  768. 
Tuber  globosum  3-4  lin.  crassum .    Folia  producta  5-6  anguste  linearia 
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acuminata  1-3  poll,  longa,  basi  1  lin.  lata,  modice  firma,  pilb  paucis 
bconspicuis  pnesertim  ail  marginem  pradita.  Pedancidi  poUiGarea 
Hiiiflori  tenuiter  serioei,  braeteis  minutis  subulatia.  Ovarimn  turbi- 
nalttin  1  lin.  longum  denae  pilosum.  Penanihii  limbna  2  Hn*  longus, 
segmentis  lanceolatis,  facie  luteia,  dono  denae  aerieek.  Stamkia  Umbo 
duplo  breviora,  antheris  laoceolatis  venatilibus.  Madaga$earia^  Petit 
TIuMMura,  Hilaenberg,  et  Boyer  in  Herb.  Mua.  Brit. ! 

26.  H.  ScuiMPBRi,  Baker,  Tuber  oblongum  6-9  lin.  crassum,  aetia 
copiosia  coronatum,  fibria  radicalibus  camosis  cyliDdricis.  Folia  pft>- 
ducta  4  erecta  linearia  modice  firma  glabra  6-9  poll  longa,  medio 
3  lin.  lata,  ban  dilatata,  facie  eanaliculata,  venis  leviter  exaculptis* 
Pedunculi  2-dni  uniflori  3-4  poll,  longi,  infeme  gbibri,  aupeme 
tenuiter  pilosi.  Ovarium  1^  lin.  longum  turbinatum  tenuiter  albo- 
gericeum.  Perianthii  limbua  4-5  lin.  longua,  aegmentis  facie  luteia^ 
exterioribiis  lanceolatis  aeutis  dorso  viridibua  tenuiter  albo-aericeii. 
Stamina  limbo  triplo  breviora,  antberis  lanceolatis  veiaatilibua,  fila- 
mentis  sequilongis.  Stylus  subulatus,  stigmatibus  concretis.  Cftpsula 
turbinata  3  lin.  longa.  Monies  Abyssinia,  alt.  S000> pedum,  Scfaimper 
1118!  (anno  1863-e). 

27.  H.  Gerrardi,  Baker,  Tuber  non  vidi.  FoDa  producta  6-10 
linearia  rigidula  6-9  poll.  longa,  medio  2  lin.  lata,  acuminata,  ubiqne 
pilis  breyibus  setosis  simplicibus  ascendentibus  vestita,  venis  pauds, 
prsesertim  marginalibus  et  intramarginalibus  incrassatis,  exaculptis, 
stramineis.  Pedunculi  2-3ni  2-3  poll,  longi  2-4-flori  ubique  pilosi, 
pedicellis  corymbosis  interdum  12-18  lin.  longis,  braeteis  minutis 
pilosis  linearibus.  Ovarium  oblongo-clavatum  dense  pilosum  2  lin. 
longum.  Periantbii  limbus  3-4  lin.  longus,  segmentis  fade  lut^s, 
interioribus  oblongis,  exterioribus  lanceolatis  dorso  viridulis  dense 
sericeis.  Genitalia  periantbio  duplo  breviora,  antheris  leviter  versa- 
tilibus,  basi  sagittatis.  Capsula  turbinata  3-4  lin.  longa,  valvia  ve- 
tustate  solutis.  Natalia  ad  ripasfluminis  Tu^ela,  Gerrard  et  McKeo 
1827  I  Rev.  J.  Buchanan  ! 

28.  H.  AR6ENTBA,  Harv,  MS8,  Tuber  oblongum  perenne  6-9  liii> 
crassum  foliis  exterioribus  baud  productis  brunneis  membranaceis, 
fibris  radicalibus  camosis  cylindricis.  Folia  producta  12-18  anguste 
linearia  rigidula  4-6  poll,  longa,  medio  1  lin.  lata,  acuminata,  ubique 
subtiliter  sericea,  marginibus  conspicue  revolutis,  venis  baud  exsculptis- 
Pedunculi  l-2ni  2-4-flori  1-2  poll,  longi,  ubique  breviter  sericei 
pedicellis  corymbosis  6-9  lin.  longis,  braeteis  minutis  setaceis* 
Ovarium  turbinatum  1|  lin.  longum  dense  sericeum.  Perianthii 
limbus  3-4  lin.  longus,  segmentis  facie  luteis,  interioribus  oblongis, 
exterioribus  lanceolatis  dorso  dense  sericeis.  Genitalia  limbo  duplo 
breviora.  C.  B.  Spei  in  ditiane  orientali,  MacOwan  50!  Burchell 
4469 1    An  sit  forma  campestris  H,  sericea  ? 
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29.  H.  CUANZBN8I8,  fVelw, ;  Baker  in  Trans,  Linn.  Soe,  ser.  2,  Bot  i. 
265.  Tuber  oblongum  1^-2  poll.  longum,  setis  copiosis  coronatum, 
fibris  radicatibus  camosia  cylindricia.  Folia  producta  8-10  linearia 
rigidula  pedalia  vel  sesquipedalia,  medio  2  lin.  lata,  parce  pilosa,  yenulis 
pluribus  exaculptis.  Pedunculi  2-4ni  ^5-flori  3-4  poll,  lon^  parce 
piloai,  pedioellia  coiymbosis  1  j-3  lin.  longisj  bracteia  setaceia  pilosia 
5-6  lin.  longia.  OTarium  turbinatum  li  lin.  longum  dense  pilosum. 
Perianthii  limbos  3  lin.  longus,  segroentis  facie  luteis,  exterioribus 
dorso  pilosis.  Stamina  limbo  duplo  breviora,  anthens  lanceolatis 
sagittatis  versatilibus.  Angola  in  ditione  Pungo  Andongo  in  pratis 
kumidis.  Dr.  Welwitsch  1 

30.  H.  ANGU6TIPOLIA,  Lam,  Eneyc.  iii.  182;  Roem.  et  Sehtilte8,Syst. 
Veg,  vii.  767;  Fisch.  Sr  Meyer,  Ind.  Sem.  Petrop.  x.  49;  Baker, 
Flora  Maur.  369.— H.  biflora.  Baker  in  Trimen  Joum.  18/6,  181. 
Tuber  oblongum  vel  globosum  4-9  lin.  crassum,  csspitibus  unicis 
vel  geminis,  foliis  exterioribus  hand  productis  brunneis  membra- 
naceia,  fibris  radicalibns  gracilibus.  Folia  producta  6-12  linearia 
graminoidea  modice  firma,  ssepe  4-6  poll,  longa,  medio  1^-2  lin. 
lata,  basi  lanceolata,  obscure  pilosa  vel  calvata,  venis  nuUo  modo  ex- 
sculptis.  Pedunculi  l-4ni  ssepissime  biflori  2-6  poll,  longi  gracilea 
parce  pilosi,  pedicellis  corymbosis  interdum  6-12  lin.  longis  dense 
sericeis,  bracteis  minutis  lineari-subulatis.  Ovarium  turbinatum 
dense  pilosum  1-lj  lin.  longum.  Perianthii  limbus  3-4  lin.  longus, 
s^mentis  facie  luteis,  exterioribus  lanceolatis  acutis  dorso  viridi- 
bus  dense  pilosis.  Stamina  limbo  duplo  breviora,  antheris  lanceolatis, 
basi  sagittatis,  filamento  filiformi  longioribus.  Stylus  subulatus, 
stigmatibus  concretis.  Capsula  turbinata  3-4  lin.  longa  seminibus 
globosis  opacis  f  lin.  crassis.  Mauritius,  Gommerson,  Bojer  I  etc. 
Borbonia,  Dr.  I.  B.  Balfour !  Madagascaria,  Hilsenberg  and  Bojer ! 
Zanzibar,  Dr.  Kirk  I  Hildebrant  1060 !  Moramballa,  alt.  3000  pedum. 
Dr.  Kirk !  (forma  foliis  pedalibus,  corymbis  4-5-flojis).  Angola,  Dr. 
Welwitsch  I  Monteiro!  Kaffraria  transkeiana,  Rev.  R.  Baur  ^7t 
Orange  Free  Stale,  Cooper  1039  I 

Var.  BucHANANi,  Baker.  Varietas  grandis  fiaccida  foliis  membrana- 
ceis  calvatis  pedalibus,  medio  4-5  lin.  latis,  pedunculis  semipedalibua 
graciUimis  glabris,  pedicellis  12-18  lin.  longis,  ovarii  pilis  longioribus 
firmioribus.    Natalia,  Rev.  J.  Buchanan ! 

31.  H.  8BBICBA,  Baker,  Tuber  oblongum  4-8  lin.  crassum,  csespxtili- 
bns  in  exemplis  nostris  semper  solitariis,  foliis  exterioribus  atro-brun- 
neis  in  setas  copiosas  dissolutis.  Folia  producta  6-12  linearia  semipe- 
dalia  vel  pedalia,  medio  1^-2  lin.  lata,  longe  acuminata  modice  firma 
hae  calvata  dorso  pilis  sericeis  adpressis  ubique  vestita  venulis  di- 
stincte  exsculptis.  Pedunculi  l-4ni  2-6-flori  3-6  poll,  longi  dense 
sericei,  pedicellis  corymbosis  dense  sericeis  interdum  12-18  lin.  longis. 
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bracteU  minutis  lineari-subulatia.  Ovarium  clavato-turbinatum  dense 
braaneo-sericeuDi  1^3  lin.  longum.  Periaathii  limbos  4-5  liu.  lon- 
gus,  segmentis  facie  luteis,  exterioribus  lanceolatis  acutis,  dono  dense 
sericeis.  Stamina  limbo  duplo  breviora,  antheris  versatilibua  lanceolatis 
basi  sagittatis  filamento  longioribus.  Stylus  subulatus,  stigmatibus 
concretis.  Capsula  globosa  turbinata,  3-4  lin.  longi,  infra  collum 
circumscissa,  valvis  demum  solutis.  C.  B,  Spei,  in  ditione  orientaUj 
Zeyher  9501  Eckl,  &  Zeyher  6!  Mrs.  Barber  7081  MacOwan 
15936!  Bolus  1761  etc. 

Var.  Drsgbi,  Baker,  Folia  rigidiora  angustiora  (medio  ^-1  lin.  lata) 
costa  et  marginibus  valde  incrassatis.  C.  B,  Spei,  Dr^ge  85251 
Cooper  18111 

Var.  FLACCID  A,  Baker,  Varietas  elongata  foliis  calvacis  pedalibus  yel 
sesquipedalibus,  pedunculis  et  pedicellis  elongatis.  Albany,  William- 
son 1    Ad  missionem  "Seven  Fountains,"  Burke ! 

32.  H.  Zbyhbri,  Baker,  Tuber  oblongum  9-12  lin.  crassum,  setis 
copiosis  coronatum,  fibris  radicalibus  gracilibiis.  Folia  producta 
6-10  linearia  glabra  modiee  firma  4-6  poll,  longa,  medio  5-6  lin. 
lata.  Pedunculi  gemini  2-3-flori,  2-6  poll,  longi,  infeme  glabrii  su- 
peme  sericei,  bracteis  setaceis  4-6  lin.  longis,  pedicellis  6-12  lin. 
longis.  Ovarium  turbinatum  2  lin.  longum,  pilis  brevibus  sericeis 
ascendentibus  vestitum.  Perianthii  limbus  5-6  lin.  longus,  segmentis 
luteis,  exterioribus  dorso  sericeis.  Stamina  limbo  duplo  breviora,  an- 
theris lanceolatis  1 J  lin.  longis,  basi  sagittatis.  Stylus  simplex,  stig- 
matibus concretis.  C,  B,  Spei,  in  ditione  orientaU,  Ecklon  et  Zeyher, 
Hypox.  7 1  Williamson  I  (Herb.  Trin.  Coll.  Dublin). 

33.  H.  Arnottii,  Baker  in  Gard,  Chron,  1877,  ii.  552.  Tuber  globo- 
sum  3-4  poll,  crassum,  setis  copiosis  coronatum,  fibris  radicalibus 
camosis  cylindricis.  Folia  5-6  falcata  linearia  modioe  firma  semipe- 
dalia  vel  pedalia,  medio  3-4  lin.  lata,  pilis  albidis  copiosis  patulis 
vel  ascendentibus  i  lin.  longis  utrinque  vestita.  Pedunculi  gemini 
■semipedales  graciles  arcuati,  pilis  consimilibus  vestiti,  floribus  6S 
racemosis^  pedicellis  inferioribus  3-4  lin.  longis,  superioribus  bre- 
vioribus,  bracteis  linearibus  4-6  lin  longis.  Perianthii  limbus  4-5 
lin.  longus,  segmentis  facie  luteis,  interioribus  oblongisi  exteriori- 
bus lanceolatis  dorso  viridibus  pilosis.  Stamina  limbo  duplo  breviora, 
antheris  IJ  lin.  longis,  basi  sagittatis,  leviter  versatilibus,  filamento 
deltoideo.  Stylus  subulatus  2  lin.  longus,  stigmatibus  concretis.  C. 
B.  Spei,  in  ditione  Colesherg,  Hort.  Kew.  anno  1877 ! 

34.  H.  Jacquini,  Baker, — H.  villosa,  Jacq,  Collect,  Suppl,  51,  Ic. 
t.  370,  non  TAnnd.  Tuber  oblongum  6-8  lin.  crassum,  coUo  elongato, 
foliis  exterioribus  baud  productis  membranaceis.  Folia  10-12  linearia 
pedalia  vel  semipedalia,  medio  2-4  lin.  lata,  flaccidula,  utrinque  et  ad 
margines  hirsuta.  Pedunculi  semipedales  pilosis  floribus  3-4  racemosis. 
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pedioellts  brevissimis,  bracteia  linearibus  3-6  lin.  longis.  Oyarium 
claYEtum  5-6  lin.  longum  dense  pilosum.  Perianthii  limbus  luteua  2-3 
lin.  longus,  segmentis  exterioribus  dono  pilosis.  Stamina  limbo  duplo 
breviora,  antheris  lanceolatis  profunde  sagittatis.  Stylus  subulatus, 
stigmatibus  concretis.  Capsula  clavata  6-9  lin.  longa.  C.  B,  Spei. 
(Non  vidi.) 

36.  H.  PA  RYU  LA,  Baker,  Tuber  non  vidi.  Folia  3-5  lanceolata  acuta 
1-2  poll.  longa,8upra  basin  3-4  lin.  lata,  membranacea,  utritique  viridia 
tenuiter  pilosa,  yenis  baud  ezsculptis.  Pedunculi  l-2ni  uniflori  gra- 
cillimi  2-S  poll,  longi  teDuiter  pilosi,  bracteis  nullis.  Orarium  1  lin. 
longum  turbinatum  dense  yillosum.  Perianthii  limbus  2  lin.  longus, 
segmentis  lanceolatis,  facie  luteis,  exterioribus  dorso  viridibus  dense 
villosis.  Stamina  yalde  inisqualia,  longiora  limbo  paulo  breviora,  an- 
theris lineari-oblongis  filamentis  suis  triplo  breyioribus,  breyiora  limbo 
subduplo  breyiora,  antheris  fiUmento  sequilongis.  Stylus  subulatus, 
stigmatibus  concretis.    Natalia,  Sanderson,  anno  1854 1 

36.  U.  SETOSA,  Baker,  Tuber  oblongum  1-1  i  poll,  crassum,  fibris  den- 
sissimis  setosis  1^-2  poll,  longis  coronatum.  Folia  6-8  lanceolata 
acuminata  subcoriacea  baud  trifaria  4-6  poll,  longa,  supra  basin  6-12 
lin.  lata,  utrinque  glaberrima,  venis  distincte  exsculptis,  marginibus  ob- 
scure ciliolata.  Pedunculi  bini  2-3-flori  2-3  poll,  longi,  supeme 
pilis  paucis  albidis  adpressis  yestiti,  pedicellis  corymbosis  6-9  lin. 
longis,  bracteis  miuutis  linearibus.  Ovarium  turbinatum  1^  lin. 
longum,  pilis  albidis  ascendentibus  sericeis  vestitum.  Perianthii 
limbus  4-5  lin.  longus,  segmentis  facie  luteis,  exterioribus  dorso  viri- 
dibus sericeis.  Stamina  limbo  duplo  breviora,  antheris  lanceolatis 
baai  sagittatis  filamento  duplo  longioribus.  Stylus  subulatus^  stig- 
matibus concretis.  C.  B,  Spei,  MacOwan  72  (in  Herb.  Trin.  Coll. 
Dubl.)!  Hort.  Kew.  anno  1873! 

37.  H.  VILL08A,  Linn,  SuppL  198!  Thunb.  Prodr,  60!  Fl  Cap,  edit, 
ii.  305  J  Roem,  et  Schultes,  Syst.  Veg,  vii.  765;  A.  Rich,  Fl,  Abyss,  ii! 
314,  non  Jacq,  Ic,  t.  370. — Fabricia  villosa,  Thunb,  in  Fabric,  Iter 
Norv,3], — H.  tomentosa.  Lam,  Ency.  iii.  112;  Roem,  et  Schultes, 
Syst,  Veg.  vii.  767.— H.  Petitiana,  A,  Rich,  Fl,  Abyss,  ii.  315.— H. 
abyssinica  et  simensis,  Hochst,  in  Regensb.  Flora,  1844,  32.  Tuber 
oblongum  1-1  ^  poll,  crassum,  setis  copiosis  coronatum,  fibris  radicali- 
bus  pluribus  cylindricis  camosls  2-3  poll,  longis.  Folia  producta 
12-20  trifaria  lanceolata  falcata  3-6  poll  longa,  medio  5-6  lin. 
lata,  ad  apicem  sensim  acuminata,  subcoriacea,  venis  exsculptis, 
utrinque  pilis  simplicibus  moUibus  ascendentibus  albidis  vel  pallide 
brunneis  ^-1  lin.  longis  vestita.  Pedunculi  plures  2-3  poll,  longi 
2-3-flori  dense  villosi,  bracteis  minutis  linearibus,  pedicellis  coryni bo- 
sis  6-12  lin.  longis.  Ovarium  elavato-obconicum  dense  villosum  2-^ 
lin'.  longum.     Perianthii  limbus  5-6  Un.  longus,  segmentis  (acie  luteis. 
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interioribus  oblongis,  exterioribus  laDceolatis  dorso  dense  villous. 
Stamina  Umbo  duplo  breviora,  antheris  lanceolatis  IJ  lin.  lon^s  basi 
sagittatis  filamento  longioribus.  Stylus  2  lin.  longu8>  stigmatibus 
concretis.  Capsuia  turbinata  3-4  lin.  longa,  medio  circumscissa, 
dense  villosa,  yalvis  demum  dehiscentibus,  seminibus  globosis  sub 
lente  granulosis  j  lin.  longis.  C.  B.  8pei,  Thunberg!  Sonnerat> 
Drege  2192a!  Zeyher  41381  9661  Cooper  32371  Burchell  6401  ! 
&c.    Admontes  Manganja,  Dr.  Meller !     Abyssinia,  Scbimper  172 1 

Var.  BKCURVA,  Hk,fiL  in  Joum,  Linn,  Soc.  vii.  223.  Folia  calvata 
3-4  poll,  longa  valde  falcata.  Pedunculi  1^-2  poll,  longi  viUosi  biflori. 
Monies  Cameroon,  alt.  7000-8000  pedum,  Mann  1224 !  2133 1 

Var.  H.  ROBOLIFSRA,  Jacq.  Coll,  Svppl,  53,  Ic,  t.  372!  Red.  LU. 
t.  170;  Bot,  Mag.  t  711 ;  Roem.  et  Sckultes,  Syst.  Veg.  vii.  764; 
Fisch,  4"  Meyer,  Ind,  Sem,  Peirop,  z.  51.  Tubera  aggregata.  Elatior, 
foliis  semipedalibus  vel  pedalibus  medio  6-9  lin,  latis,  pilis  simplici- 
bus  utrinque  vestitis.  Scapi  semipedales,  floribus  4-6  corymbosis, 
inferioribus  12-18  lin.  longis.  C.  B,  8pei,  Thunberg !  etc.  V.  v.  in 
Hort.  Kew. — H,  Krehsii,  Fisch.  Ind.  Sem.  Petrop.  id.  72,  ex  descrip- 
tione  non  potui  segregare. 

Var.  H.  BCABRA,  Lodd,  Bot,  Cab,  t.  970.  Folia  semipedalia  yel  pedalia, 
facie  calvata,  subtus  et  margine  pilis  simplicibus  paucis  prssdita.  Pe- 
dunculi elongati  3-5-flori,  perianthii  segmentis  dorso  minus  yillosis. 
C,  B,  Spei,  Bowie!  MacOwan  18981  Burchell  3632!  4745! 
6307! 

Var.  H.  OBLiauA,  Jacq,  Coll,  Suppl,  54,  Ic,  t.  371 ;  Roem,  et  Sckultes, 
Syst.  Veg,  vii.  766,  non  Andrews,  Varietas  robusta  foliis  latis  (supra 
basin  9-12  lin.  latis)  oblique  tortis  margine  et  carina  subtus  solum 
obscure  villosis,  pedunculis  crassis  applanatis  brevibus  3-5-floris  pilis 
albidis  setosis  stellatis  ascendentibus  brevibus  dense  vestitis.  C.  B, 
Spei,  MacOwan,  1594 ! 

Var.  H.  PANN08A,  Baker  in  Gard,  Chron.  1874, 130.  Varietas  robusta 
foliis  latis  pedalibus  ubique  pilis  longis  simplicibus  ascendentibus 
dense  vestita.  Pedunculi  2-4-flori  3-A  poll,  longi  dense  villosi,  pe- 
dicellis  corymbosis,  inferioribus  12-18  lin.  longis.  Perianthii  limbus 
6-9  lin.  longus.     C.  B,  Spei.    V.  v.  in  Hort.  Kew. 

Var.  H.  CANE8CBN8,  Fisch,  ^  Meyer,  Ind,  Sem.  Petrop,  x.  50 ;  Ann. 
Sc,  Nat,  ser.  iii.  vol.  v.  375 ;  fValp,  Ann.  i.  847- — H.  villosa,  LfiiJi. 
Herb,  ex  parte  \~-U,  decumbens  /3  ety,  nunb.  Herb,  capensel  non 
Linn.  Varietas  robusta  foliis  pedalibus  vel  semipedalibus  ubique  pilis 
stellatis  albidis  vel  pallide  vel  brunneis  J-l  lin.  longis  vestita.  Pe- 
dunculi 2-4.flori  dense  villosi.  C.  B,  Spei,  Thunberg !  Burchell 
3380-2!  3542 !  MacOwan  1899  ! 

38.  H.  OBTUSA,  Burchell  in  Bot,  Reg,  tab.  159 ;  Roem.  et  Schultes, 
Syst,  Veg.  vii.  765 ;  Baker  in  Trans,  Linn,  Soc,  xxix.  156.    Tuber 
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oblongum  2  poll,  crassum  setis  copiosis  coronatum,  fibris  radicalibus 
carnosis  cyliadricis.  Folia  producta  12-18  trifaria  lanceolata  acumi- 
nata pedaliavel  semipedalia,  supra  basin  6-9  lin.  lata,subcoriacea,  carina 
subtas  et  marginibus  pills  brevibus  simplicibus  setosis  albidis  ciliata. 
Pedunculi  3-6  poll,  longi,  floribus  3-8  racemosis  laxe  dispositis,  pedi- 
cellis  inferioribus  2-3  lin.  longis,  bracteis  linearibus  pedicello  longio- 
ribus.  Ovarium  turbinatum  2-3  lin.  longum  pilis  albis  ascendentibus 
setosis  dense  vestitum.  Perianthii  limbus  6-8  lin.  longus,  segmentis 
facie  luteis,  interioribus  oblongis,  exterioribus  lanceolatis  dorso  viri- 
dulis  Tillosis.  Stamina  limbo  duplo  breviora,  antheris  lanceolatis 
▼ersatilibus,  basi  sagittatis,  filamento  brevi.  Stylus  3  lin.  longus, 
stigmatibus  concretis.  C.  B.  Spei,  Burcbell  I  Bolus  2572 !  Warring- 
ton !  Mrs.  Barber  685 !  Africa  tropicalis  orientalis  (squatorialis. 
Col.  Grant ! 

39.  H.  POLY8TACHYA,  fVelw,  'y  Boker  in  Trans.  Linn.  8oc,  ser.  2,  BoU 
i.  206.  Tuber  globosum  2-6  poll,  crassum,  reliquis  brunneis  mem- 
branaceis  foliorum  delapsorum  coronatum.  Folia  producta  10-12  en- 
siformia  rigidula  pedalia  vel  sesquipedalia,  medio  8-9  lin.  lata,  acumi- 
nata, facie  calvata,  dorso  et  margine  tenuiter  piiosa.  Pedunculi  6-Sni, 
4-6  poll,  longi,  supeme  yillosi.  Racemi  densi  20-30-flori  ^-4  |)oll. 
longi,  pedicellis  inferioribus  6-12  lin.  longis,  bracteis  yillosis  lineari- 
subulatis.  Ovarium  turbinatum  3  lin.  longum,  breviter  villosum.  Pe- 
rianthii limbus  6  lin.  longus  luteus,  segmentis  exterioribus  lanceolatis 
dorso  villosis.  Stamina  limbo  duplo  breviora,  antheris  lanceolatis 
basi  sagittatis  filamento  longioribus.  Capsula  turbinata  5-6  lin.  longa, 
infra  coUum  cireumscissa.  Angola  i»  regione  temperata  ditionvf 
HuiUm,  Dr.  Welwitech ! 

Var.  ANooNGENSis,  Baker,  Folia  angustiora  (medio  5-6  lin.  lata), 
dorso  villosiora.  Pedunculi  acute  ancipites.  Pungo  Andongo,  Dr. 
Welwitsch  I 

40.  H.  LATiFOLiA,  Hook,  in  Bot,  Mag.  t.4817.  Tuber  globosum  2^-3 
poll,  crassum.  Folia  producta  6-8  pedalia  vel  demum  bipedalia, 
medio  1^2  poll,  lata,  lanceolata  coriacCa  glabra.  Pedunculi  3-4  poll, 
longi,  supeme  villosi.  Racemus  bipollicaris  10-12-florus,  bracteis 
linearibus,  pedicellis  omnibus  brevibus.  Ovarium  turbinatum  glabrum 
3  lin.  longum.  Perianthii  limbus  6  lin.  longus  luteus,  segmentis  inte- 
rioribus oblongis,  exterioribus  lanceolatis,  viridibus  dorso  villosis. 
Stamina  limbo  paulo  breviora,  antheris  lanceolatis  3  lin.  longis.  Sty- 
Ins  brevissimus,  stigmatibus  discretis.  Natalia,  Capt.  Garden  (Hort. 
Kew.  anno  1854). 

41.  H.  LONGiFOLiA,  BokcT  in  BoU  Mag.  t.  6035.  Tuber  oblongum 
1^2  poll,  crassum.  Folia  producta  8-9  rigide  coriacea  pedalia  vel 
semipedalia,  medio  1^-2  lin.  lata,  acuminata,  facie  canaliculata,  basi 
lanceolata,yenis  crebris  exsculptis,  marginibus  et  carina  faciei  inferioris 
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pilis  paucis  breyibus  albidis  pneditis.  Pedunculi  gemini  6-9-polli- 
cares  2-4-flori,  luperne  pilis  albidis  adpressis  dense  vestiti,  pedicellis 
inferioribus  12-18  lin.  longis,  bracteis  setaceis  6-9  lin.  longis.  Ova- 
rium  turbinatum  2-3  lin.  lonf^m,  pilis  setosis  albidis  ascendentibua 
1-1  i  lin.  longis  dense  vestitum.  Perianthii  limbns  7-8  lin.  longus, 
segmentis  luteis,  interioribus  glabris  oblongis,  exterioribus  lanceolstifl 
dorso  dense  longe  villosis.  Stamina  limbo  triplo  breviora,  antheris 
lanceolatis  leviter  yersatilibus  1^  lin.  longis.  Stylus  cylindricus, 
stigmatibus  concretis.  Capsula  turbinata  operculata  4  lin.  longa.  Ad 
tifium  Alffoa,  Cooper  in  Hort.  Kew.  anno  1872 !  Fat  River,  Burke  1 
Var.  Thunbbroii,  Baker,  Folia  ubique  pilis  asceudentibus  simplici- 
bus  albidis  l-I^  lin.  longis  vestita.  C  B.  Spei,  Thunberg  I  (in  her- 
bario  suo  sub  nomine  H.  villosa,  yar.  d). 

42.  H.  LuDWiGii,  Baker  in  Trimen  Joum.  1876,  181.  Tuber  oblon- 
gum  1-1 1  poll,  crassum.  Folia  produeta  &-9  linearia  pedalia  vel  ses- 
quipedalia,  medio  5-6  lin.  lata,  subcoriacea,  yenis  pluribus  distincte  ex- 
sculptis,  pilis  breyibus  asceudentibus  albidis  praesertim  ad  margines  et 
carinam  faciei  inferioris  prsedita.  Pedunculi  9-12-pollicares,  8U[»t 
basin  dense  yillosi,  pilis  simplicibus  mollibus  albidis  1-H  lin.  longis. 
Inflorescentia  subcorymbosa  4-12-flora,  pedicellis  inferioribus  12-18 
lin.  longis,  bracteis  linearibus  6-12  lin.  longis.  Oyarium  obconicum 
2-3  lin.  longum,  pilis  eis  pedunculi  consimilibus  dense  yestitum.  Pe- 
rianthii limbns  8-9  lin.  longus,  segmentis  luteis,  interioribus  oblongis, 
exterioribus  dorso  dense  longe  yillosis.  Stamina  limbo  duplo  bre-  . 
yiora,  antheris  yersatilibus  lanceolatis  1}  lin.  longis.  Stylus  ]|  lin. 
longus,  stigmatibus  concretis.  C  B.  Spei,  hort.,  Ludwig  in  herb.  Trin. 
ColL  Dublin  1    Kaffraria  tratukeiana,  Rey.  R.  Baur  301 ! 

43.  H.  ANGOLENSiB,  Baker  in  Trans,  Linn.  Soc,  ser.  2,  Bot.  i.  266. 
Tuber  oblongum  1  poll,  crassum,  setis  copiosis  coronatum.  Folia 
produeta  6-8  linearia  acuminata  rigidula  6-9  poll,  longa,  medio  2-^ 
lin.  lata,  subtiliter  striata,  marginibus  et  costa  faciei  inferioris  pilis  albi- 
dis prseditis.  Pedunculi  l-4ni,  3-6  poll,  longi,  pilis  albidis  asceuden- 
tibus yestiti.  Racemus  6-8-florus,  3-4  poll,  longus,  pedicellis  inferi- 
oribus 5-^  lin.  longis,  bracteis  linearibus  4-6  lin.  longis.  Oyarium 
turbinatum  3  lin.  longum  pilis  setosis  asceudentibus  dense  yestitnm. 
Perianthii  limbus  6  lin.  longus,  segmentis  luteis,  interioribus  oblongif 
glabris,  exterioribus  lanceolatis  dorso  dense  yillosis.  Stamina  limbo 
duplo  bi^yiora,  antheris  lanceolatis  basi  sagittatis,  filamentis  breyibos 
deltoideis.  Stylus  subulatus,  stigmatibus  concretis.  Angola  m  re- 
gione  temperata  ditionis  Htiilla,  Dr.  Welwitsch  1 

44.  H.  BiGiDULA,  Baker,  j  Tuber  oblongum,  coUo  elongato.  Folit 
produeta  5-6  linearia  pedalia  yel  sesquipedalia  erecta  rigide  coriacet, 
medio  3-4  lin.  lata,  facie  ca^alicidata,  yenis  pluribus  exsculptis,  pilii 
albidis  breyibus  ascendentibfis  praesertim  ad  faciem  inferiorem  yestita. 
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Peduncali  2-dni  semipedales  yel  pedales  erecti  dense  villosi.  Race- 
mus  4-8-florns  2-3  poll,  longns,  pedicellis  infeiioribus  brevissimis, 
bracteis  lineari-setaceis  6-12  lin.  longis.  Ovarium  obconicum  3  lin. 
longum,  pilis  setosis  albis  ascendentibus  l-lj  lin.  longis  densissime 
vestitum.  Perianthii  limbus  luteus  6-9  lin.  longus,  segmentis  interi- 
oribus  oblongis  glabris,  exterioribus  lanceolatis  dorao  dense  villosis. 
Stamina  limbo  duplo  breviora,  antberis  lanceolatis  leviter  yersatilibas 
l^  lin.  longis,  fiiamentis  brevissimis.  Stylus  filifonnis,  stigmatibus 
concretis.  Capsula  turbinata  4  lin.  longa  operculata  dense  villo8a,YalYis 
baud dissolutis.  C.  B,  Speiin ditione  orient ali, Zeyber  1670 1  Drdge 
2194!  Burcbell  3694!  Cooper  883!  1763!  3239!  3241!  MacOwan 
1649  !  Hort.  Kew.  anno  1863 ! 
Var.  PILOBIB8IMA,  Baker.  Folia  utrinque  pilis  albis  simplicibus  ascen- 
dentibus dense  vestita.  Natalia,  Burke  156 !  Krauss  155  !  Gerrard 
1826! 

45.  H.  IRIDIFOLIA,  Baker,  Tuber  non  vidi.  Folia  producta  6-9 
erecta  linearia  6-15  poll,  longa,  medio  3-5  lin.  lata,  e  medio  ad  apicem 
acuminatum  sensim  attenuata,  rigide  coriacea,  venis  30-40  crebris  levi- 
ter exsculptis,  ad  margines  et  costam  faciei  inferioris  pilis  brevibus 
albis  predita.  Pedunculi  3-4ni  erecti  3-10  poll,  longi  acute  ancipites, 
supeme  dense  Tillosi.  Racemus  6-12-floru8  3-4-pollicaris,  pedicellis 
iufenoribus  3-6  lin.  longis,  bracteis  setaceis  dense  villosis.  Ovarium 
turbinatum  3-^  lin.  longum,  pilis  setosis  albis  ascendentibus  1  \  lin. 
longis  densissime  vestitum.  Perianthii  limbus  6-9  lin.  longus  luteus, 
segmentis  interioribus  oblongis  glabris,  exterioribus  lanceolatis  dorso 
dense  villosis.  Stamina  periantbio  duplo  breviora,  antberis  lanceola- 
tis basi  sagittatis  leviter  versatilibus  2  lin.  longis.  Ovarium  dense 
villosum,  valvis  baud  dissolutis.  Africa  iropicalis  centralis  australis, 
Baines  I 

46.  H.  MiCROSPERMA,  Lallem.  in  Fisch.  Sf  Meyer,  Ind,  Sem.  Petrop.  x. 
50 ;  Walp.  Ann.  i.  847.  Folia  subensiformia  fere  pedalia  5-9  lin.  lata, 
supra  glabra,  subtus  longissime  adpresse  pilosa.  Pedunculi  2-10- 
flori,  pedicellis  infimis  flore  multo  longioribus.  Inflorescentia  cor3rm- 
boso-racemosa.  Ovarium  turbinatum  dense  villosum.  Perianthii 
limbus  luteus  15-20  lin.  latus.  Capsula  4|-6  lin.  longa,  valvis  demum 
dehiscentibus,  seminibus  globosis  i  lin.  crassis  sub  lente  obiter  gra- 
nulosis. C.  B,  iS^ei,  Hort.  Petrop.  anno  1842.  Non  vidi.  "  Similis 
H.  obUqwB,  Jacq.,  et  H,  scabra,  Lodd.'* 

47.  H.  MULTICKP8,  Buchinger  in  Krauss  Beitrage,  163.  Tuber  glo- 
bosum  1^2  poll,  crassum,  setis  copiosis  coronatum,  fibris  radicalibus 
elongatis.  Folia  producta  5-6  lanceolata  semipedalia  vel  pedalia, 
medio  9-12  lin.  lata,  rigide  coriacea,  venis  40-50  gracilibus  distincte 
exsculptis,  ubique  pilis  setosis  albidis  stellatis  brevibus  patulis  vestita. 
Pedunculi  l'2ni  3-6  poll,  longi  2-4-flori  ubique  pilis  setosis  his- 
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pidi,  pedicellis  corymbosis,  iaferiortbus  6-9  lin.  longis,  bracteis  parvis 
linearibus.  Oyaiium  turbinatum  3  lin.  longum>  pilis  setosis  erecto- 
patentibua  I  lin.  longis  dense  vestitttm.  Perianthii  limbus  6-9  lin. 
longus,  facie  luteus,  segmentis  ezterioribus  dorso  dense  villous.  Sta- 
mina perianth  io  duplo  breviora,  antheris  lanceolatis  basi  sagittatis, 
filamento  brevissimo.  Stylus  subulatus,  stigmatibus  concretis.  Na- 
talia, Krauss  248!  C.  B.  Spei,  in  ditione  orientaU,  DrhgeSbiSdl 
MacOwan  104  I  Cooper  in  Hort.  Kew.  anno  1863 1 

48.  H.  8TBLLIPILI8,  Kcrin  Bot.  Reg,  t.  663;  Roem,  ^  SchuUes,Syst. 
Veg,  vii.  767 1  Fiseh,  #  Meyer,  Ind.  Sem.  Petrop.  x.  61.— H.  lanata, 
Eckl.  Exsic.  Tuber  globosum  2  poll,  crassum  fibris  copiosis  corona- 
tum.  Folia  12-20  trifaria  lanceolata  falcata  semipedalia  vel  pedalia, 
medio  9-12  lin.  lata,  subcoriacea,  supra  yiridia,  subtus  albo-incana, 
pilis  elongatis  nuUis,  venis  gracillimis  immersis.  Pedunculi  3-4ni  3-  4 
poll,  longi,  3-8-flori^  supeme  pilis  elongatis  ascendentibus  dense  vil- 
losi,  bracteis  linearibus  villosis  9-1 2  lin.  longis,  pedicellis  inferioribus 
1-2  poll,  longis.  Ovarium  turbinatum  3  lin.  longum  pilis  albis  ascen- 
dentibus mollibus  1-1}  lin.  longis  dense  viilosum.  Perianthii  limbus 
8-9  lin.  longus,  segmentis  luteis,  interioribus  oblongis,  exterioribus 
lanceolatis  dorso  dense  villosis.  Stamina  limbo  duplo  breviora,  anthe- 
ris lanceolatis  leviter  versatilibus  2-3  lin.  longis.  Stylus  2  lin.  longus, 
stigmatibus  concretis.  Capsula  turbinata,  medio  circumscissa,  valvis 
baud  solutis,  seminibus  opacis  leviter  compressis  }  lin.  longis.  C. 
B.  Spei,  Zeyher  4140  1  Burcbell  3303 !   Dr^ge  852?  1 

49.  H.  RooPERi,  Moore  in  Gard,  Comp.  i.  65,  cum  icone;  Lemaire, 
Jard.-Fleur.  t.  303.  Tuber  oblongum  1^-3  poll,  crassum  reliquis 
foliorum  delapsorum  hand  setosis.  Folia  12-18  trifaria  lanceolata  pe- 
dalia  vel  sesquipedalia,  medio  12-18  lin.  lata,  longe  acuminata,  viridia 
subcoriacea,  supra  calvata,  subtus  pilis  multis  albidis  tenuiter  vestita, 
venis  permultis  gracilibus  vix  exsculpiis.  Pedunculi  2-6ni  ancipites 
5-8-flori  6-9  poll,  longi,  infeme  glabri,  supeme  pilis  albidis  ascenden- 
tibus setosis  dense  vestiti.  luflorescentia  racemoso-corymbosa,  brac- 
teis linearibus,  pedicellis  inferioribus  9-12  lin.  longis.  Ovarium  ob- 
conicum  3  lin.  longum,  pilis  setosis  ascendentibus  dense  vestitum. 
Perianthii  limbus  8-10  lin.  longus,  segmentis  interioribus  oblongis, 
exterioribus  lanceolatis  dorso  dense  villosis.  Stamina  limbo  duplo 
breviora,  antheris  lanceolatis  basi  sagittatis  3  lin.  longis,  filamentis 
lanceolatis  U  lin.  longis.  Stylus  clavatus,  stigmatibus  concretis  2  lin. 
longis.  Capsula  4-5  lin.  longa  dense  setosa,  medio  circumscissa, 
valvis  hand  solutis,  seminibus  globosis  atro-castaneis  lucidis  f  lin. 
crassis.  Natalia,  Dr.  Sutherland!  Gerrard  et  M'Ken,  1828!  Rev. 
J.  Buchanan !  C.  B.  Spei  in  ditione  orientali,  Dr^ge  8529  !  Cooper 
154 !  3240 !  (V.  v.  in  Hort.  Kew.) 

Var.  FoRBBSii,  Baker.  Humilior,  floribus  minoribus,  pedicellis  bre- 
vioribus,  foliis  tempore  florendi  semipedalibus  marginibus  et  canna 
faciei  inferioris  solum  pilosis.     Ad  sinum  Delagoa,  Forbes ! 
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50.  H.  HRURROCALhiDKA,  Fisck,  et  Meyer,  Ind.  Sem,  Petrop.  riii.  64, 
X.  50  i  Wulp,  Ann.  i.  84?.— H.  elata,  Hook.fiL  in  BoU  Mag.  t.  5690, 
non  R,  Sf  S.  Tuber  globosum  3-4  poll,  crassum.  Folia  plura  Ian- 
eeolata  sesquipedalia  vel  demum  2-3-pedalia  deonum  1^-2  polL  lata 
tensim  acuminata  rigide  coriacea,  facie  calvata,  dono  et  margine  bre- 

.  Titer  pilosa,  yenis  perplurimis  distincte  exsculptis.  Pedunculi  temi 
6-9  poll,  longi  ancipites  supeme  dense  viUosi.  Inflorescentia  race- 
mosa  6-12-flora,  pedicelUs  inferioribus  brevibus,  bracteis  linearibui 
6-9  Un.  longis.  Ovarium  turbinatum  3-4  tin.  longum  piliB  erecto- 
patentibus  albis  setosis  l|-2  tin.  longis  densissime  vestitum.  Peri- 
anthii  limbus  luteus  8-9  tin.  longus,  segmentis  interioribus  oblongit, 
exterioribus  laneeolatis  dorso  dense  villosis.  Stamina  Umbo  triente 
breyiora,  antheris  laneeolatis  versatiUbus.  Stylus  simplex ;  stigmata 
eonereta.  Capsula  turbinata  5-6  tin.  longa  infira  coUixm  circumscissa, 
▼alvis  hand  dehiseentibus,  seminibus  globosis  atris  lucidis.  C.  B.  Spei, 
Basuta-land,  Cooper  3242! 

51.  H.  COBTATA,  Baker.  Tuber  non  vidi.  Folia  producta  6-8  tem- 
pore Horendi  oblongo-lanceolata  semipedatia  medio  12-14  tin.  lata 
acuta  rigide  coriacea,  venis  permultis  yalde  exsculptis,  marginibus  in- 
crassatis,  ad  margines  et  carinam  faciei  inferioris  pilis  setosis  albidis 
erecto-patentibus  1-1^  tin.  longis  dense  ciliata.  Pedunculi  bini  3-4- 
flori  semipedales  pilis  setosis  ascendentibus  dense  vestiti,  floribus  con- 
fertis,  pedicellis  brerissimis,  bracteis  tinearibus  setosis  dense  villosis. 
Ovarium  turbinatum  3  tin.  longum,  pilis  setosis  densissime  vestitum. 
Perianthii  timbus6-9  tin.  longus, luteus;  segmentis  exterioribus  dorso 
dense  villosis.  Stamina  limbo  duplo  breviora,  antheris  laneeolatis. 
Stylus  simplex ;  stigmata  concreta.  Orange  Free  State  ad  montem 
NeUm^s  Kop,  Cooper  879  ! 


2.  MOLIWKRIA.,  Colla. 

Oolla,  Hort.  Bip.  App.  n.  333,  t.  18  ;  Herb.  Amaryll.  84 ;  Kurz  in 
Ann.Mui.  Luff. "Bat  iv.  174,  ex  parte. — Curculigo,  8p.,2)ryan^.^c. 

Perianthii  tubus  supra  ovarium  vix  productus ;  segmenta  oblonga 
lutea,  exteriora  dorso  villosa.  Stamina  6  epigyna  limbo  breviora, 
filamentis  brevibus  erectis,  antheris  laneeolatis  basifixis.  Ova- 
rium inferum  triloculare,  ovulis  in  loculo  pluribus ;  stylus  su- 
bulatus;  stigmata  in  capitulum  oblongo-trigonum  concreta. 
Fntctui  baccatus  indehiscens,  perianthii  segmentis  marcescenti- 
bus  coronatus,  septis  evauidis,  seminibus  globosis  atris  opacis 
granulosis.  Herba  perennes  rhizamate  obliquo  tuhero8opr€Bdit<g, 
foliit  tnagnie  plieatis  laneeolatis  longe  petiolatiif  floribus  sapis^ 
sime  in  eapitulum  densutn  aggregatis, 

LIKK.  JOUBir. — BOTANY,  TOL.  XTII.  K 
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Fiores  permulti  dense  capitati. 

1.  M.  reeurvata,     2.  M.  graeilis,    8.  M,  erassifolia. 

Floras  pauci  laxe  racemosi 4 .  M.  Finlayioniana, 

Species  dubia,  floribus  magnis  paucis    5.  M,  rhizaphylla, 

1.  M.  RECURVATA,  Herb,  AmarylL  84  ;  Kurz  in  Ann,  Mus,  Lug.' 
Bat.  iv.  175. — Curculigo  reeurvata,  Dryand,  in  Ait.  Hort»  Kew, 
edit.  2,  ii.  253;  Bot,  Reg.  t.  770  j  Roxb.  Fl.  Ind.  ii.  146; 
Roem,  et  SchulteSy  Syst,  Veg.  vii.  75/;  WaU,  Cat.  5159;  nenth, 
Fl.  Austral,  vi.  448. — Molineria  plicata,  Colla,  Hort,  Rip.  App. 
ii.  333,  t.  18;  Herb.  Amaryll.  84,  non  Kurz. — Leucojum  capi- 
tulatum,  Loureiro,  Fl.  Cochin.  199  {nomen  antiquum,  anno  1/90). 
Molineria  capitulata^  Herb.  Amaryll.  84.  Tuber  obliquum,  fibris  ra- 
dicalibus  copiosis  carnosis  elongatis.  Folia  longe  petiolata ;  petioli 
l-2-pedale8  plus  minusve  pilosi  inferne  dilatati ;  lamina  lanceolata 
2-3-pedalis  medio  3-6  poll,  lata  a  medio  ad  apicem  et  basin  sensim 
angustata  modice  firma  pjicata  facie  glabra  subtus  glabra  vel  ad  yenas 
ciliata  vel  raro  prorsus  tenuiter  pilosa.  Scapi  plures  ancipites  3-9  poll. 
loDgi,  pilis  adpressis  brunneis  villosi,  apice  cernui,  floribus  in  capitu- 
lum  deflexum  oblongum  vel  globosum  1-2  poll,  longum  aggregatis, 
bracteis  lanceolatis  dorso  villosis  6-15  lin.  longis,  pedicellis  inferiori- 
bus  6-9  lin.  longis.  Ovarium  turbinatum  3-4  lin.  longum  breviter 
villosum,  ovulis  in  loculo  circiter  10.  Periantbii  limbus  3-4  lin. 
longus,  segmentis  exierioribus  dorso  villosis.  Antberse  lanceolatie 
li-2  lin.  longse,  filamentis  brevissimis.  Baccaglobosa  3-4  lin.  longa, 
seminibus  atris  granulosis  }  lin.  longis.  Himalaya  orientalis,  jSey- 
lania,  Malaya,  Cochin- China,  Formosa,  Insula  Philippinte  et  Australia 
borealis,  M.  sulcata,  Kurz,  loc.  dt.,  est  verisimiliter  forma  hnjos 
speciei  ovarii  collo  magis  angustato.  Curculigo  villosa,  IVaU. 
Cat,  5163  B  (non  A),  est  forma  hujus  speciei  foliis  subtus  pilosis,  ex 
herbario  Finlaysoni. 

2.  M.  gracilis,  Kurz  in  Miquel  Ann.  Mus.  Lug.-Bat.  iv.  177- — Cur- 
culigo gracilis,  Wall.  Cat.  5160.  Tuber  breve  obliquum,  fibris  ndi- 
calibus  pluribus  elongatis.  Folia  longe  petiolata;  petioli  l-l|-pe- 
dales,  pilis  adpressis  dense  villosi,  inferne  sensim  dilatati;  lamina 
lanceolata  2~3'pedali8  medio  2-6  poll,  lata  modice  firma  valde  plicata 
utrinque  glabra.  Scapi  ancipites  2-6  poll,  longi  dense  brunneo- 
tomentosi,  apice  cernui,  floribus  in  capitulum  minus  densum  quam  in 
M,  reeurvata  dispositis,  interdum  4-5  poll,  longum,  bracteis  lanceo- 
latis dorso  dense  villosis  12-18  lin.  longis,  pedicellis  6-9  lin.  longis. 
Ovarium  oblongum  3-4  lin.  longum  dense  brunneo-villosum,  collo 
angustato.  Periantbii  limbus  5-6  lin.  longus,  segmentis  exterioribus 
dorso  prorsus  villosis.  Stamina  limbo  duplo  breviora,  antheris  lan- 
ceolatis 2  lin .  longis,  filamentis  brevissimis.    Stylus  subulatus ;  stigma 
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capitotum.     Himalaya  orientalis  et  centraHs,  Wallich  5160 !  Griffith 
5936!  Hook.fil.t  &c. 
Var.  Jam B80NI,  Baker,    Folia  rigide  coriacea  utrinque  glabra.    Ca« 
pitulum  densum  globosum,  pedicellis  subnullis.     Himalaya  centralis, 
Jameson ! 

3.  M.  CBA8BI FOLIA,  Baker,  Petiolus  pedalis  latui  inferne  alatus. 
Folia  2-3-pedalia  vel  ultra  medio  3-6  poll,  lata  rigide  coriacea  valde 
plicata,  facie  glabra  viridia,  dorso  ubique  persistenter  albo-tomen- 
tosa.  Pedimculus  crassus  anceps  tomentosua  2-8-pol1icaris,  florioribus 
in  capitulum  densum  oblongum  3-4  polLlongumdispotitiB^bracteis  lan- 
eec^atis  membranaceis  glabris  12-18  I'm.  longis,  pedicellis  inferioribus 
6-9  Un.  longis.  Ovarium  oblongum  3-^  lin.  longum  bninneo-sericeum. 
Periandiii  limbns  5-6  lin.  longus,  segmentis  exterioribus  dorso  leviter 
pilosis.  Stamina  limbo  duplo  breviora,  iilamentis  brevissimis.  Bacca 
obbnga  semipoUicaris,  seminibus  atris  granulosis  globosis  }  lin.  longis. 
Sikkim  ad  My  rung  et  Kala  Panee,  Hook.  fil.  &  Thomson,  Curculigo, 
no.  5 ! 

4.  M.  FiNLAYSONiANA,  Baker. — Curculigo  Finlaysouiana,  Wall.  Cat. 
5162.— Hypozis  trichocarpa  Wight  Ic.  t.  2045;  Thwaites,  Enum. 
Zeyl.  323;  Kurz  in  Ann.  Mus,  Lug.-Eat.  iv.  178.— H.  latifolia, 
leptostachya,  pauciflora,  et  brachystachya,  Wight  le.  t.  2044-2046. 
Tuber  elongatum  oblongo-cylindricum,  fibris  radicalibus  multis 
elongatis.  Folia  plura  distincte  petiolata;  petiolus  3-12-pollicaris, 
basi  dilatatus,  inferne  pilosus:  lamina  lanceolata  semipedalis  vel  peda- 
lis, medio  12-18  lin.  lata,  a  medio  ad  basin  et  apicem  longe  attenuata, 
chartacea  glabra  plicata  utrinque  viridia,  venis  pluribus  distincte 
ezsculptis.  Pedunculi  brerissimi  yillosi,  iloribiis  6-30  racemosis, 
superioribus  sterilibus,  pedicellis  inferioribus  6-12  lin.  longis  saepe 
deflexis,  bracteis  linearibus  acuminatis  6-12  lin.  longis.  Ovarium 
clavatum  villosum  2-4  lin.  longum.  Perianthii  limbus  luteus  siccitate 
brunneus  3-4  lin.  longus,  segmentis  exterioribus  dorso  villosis.  Sta- 
mina perianthio  paulo  breviora,  antheris  lanceolatis  1  lin.  longis  basi 
sagittatis,  filamento  filiform!  sequilongis.  Stylus  subulatus ;  stigmata 
concreta.  Bacca  oblonga  semipoUicaris.  Himalaya  orientalis,  Birma 
et  mantes  India  peninsularis  et  ZeylanuB,  Wallich  5162 !  Tliwaites 
2288!  &c. 

5.  M.?  RHizoPHYLLA,  Baker. — Hypoxis  rhizophylla,  Baker,  Fl.Maur. 
369.  Tuber  globosum,  fibris  radicalibus  carnosis.  Folia  producta 
plura,  petiolis  gracilibus  glabria  semipedalibus  vel  pedalibus;  lamina 
lanceolata  2-3-pedalis  medio  ^-4  poll,  lata  modice  firma  glabra  pli- 
cata, apice  saepe  radicans.  Pedunculus  2-3-floru8  2-3  poll,  longus 
dense  villosus,  bracteis  lanceolatis  membranaceis  acutis  12-18  lin. 
longis  dorso  vix  rillosis,  pedicellis  breviasimis  vel  subnuUis.  Ovarium 
oblongo-clavatnm  3-4  lin.  longum  dense  villosum.  Perianthii  tubus 
brevissimua,  segmentb  lanceolatis  15-18  liu.  longis  dorso  villosis,  sie- 
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citate  atro-brunDeis.     Genitalia  imperfecte  vita.    Fructos  ignotiu. 
Ijuula  Sechelletues  in  rupestribus  inundatis.  Home  I 

3.  CuiicuLiGO,  Gtertn. 

Omrtn.  Sem.  i.  63, 1. 16  ;  Endl,  Gen,  no.  1263 ;  Rerb.  Amaryll 
64 ;  Boem,  et  Schultes,  Syst.  Veg.  vii.  46, 755. — ^Molineria,  Kum 
in  Ann,  Mus,  Lug, -Bat,  iv.  175,  ex  parte ^  nan  Colla. — FabriciA, 
Thunb.  ex  parte. — Forbesia,  Eckl  Verz.  Top.  4  {namen  solum). 
— Empodium,  SalM.  Gen.  43. — Hjpoxidia  et  GethyllidiB  ap., 
Linn,,  Jacg.^  &c. 

Perianthium  tubo  supra  OTarium  longe  producto  filifonni,  limbi 
segmentis  obloDgis  vel  lanceolatis  exterioiibus  dorso  yillosia  vel 
glabris.  Stamina  6  ad  tubi  faucem  uniseriata,  filamentiB  bre- 
Tissimis,  antheris  basifixis  lanceolatis  vel  linearibus.  Ovarium 
triloculare,  ovulis  in  loculo  pluribus  ;  stylus  filiformis  ex  tubo 
protrusus,  stigmata  coalita  vel  discreta.  Fructu9  indebia- 
cens  Bubbaccatus  tubi  basi  persistente  rostratus,  septis  teneris 
B«pe  OYanidis,  seminibus  minutis  turgidis  opacis  vel  lucidis. — 
Herbce  acaules  perennes  vel  annu<s  plus  minusve  pilosa,  foliii 
plicatis  petiolatis  vel  sessilibus,  Jloribus  luteis  radicalihus  soli- 
tariis  vel  in  capitulum  densum  sessile  vel  breviter  pedunculatum 
aggregatiSf  bracteis  magnis  lanceolatis  scariosis  persistentibus. 

Flores  solitarii  radicales. 
AnnusB,  cormo  parvo  globoso.     {Empodium,  Salisb., 
Forbesia,  Eckl.) 

1.  C.plicata.  2.  C.  veratrifoUa. 

Perennes,  tubere  duro  magno. 

Africana., 3.  0. gallabatensis. 

Americana 4.  C.  scorzonerafoUa. 

Flores  pauci  in  spicam  radicalem  congest!.  5.  C.  orehioides. 
Flores  multi  dense  capitulati  (habitus  Molineria). 

6.  0.  seychellensis.  7.  C.  latifolia. 

1 .  C.  PLiCATA,  Dryand.  in  Ait.  Hort.  Kew.,  edit  2,  vol.  ii.  253 ;  Roem. 
et  Schultes,  Syst.  Veg.  vii.  756.— Hypoxis  plicata,  lAnn.  Suppl.  197; 
Thunb.  Prodr.  60 ;  Fl.  Cap.  edit.  ii.  305.— Fabricia  plicata,  Tkunb.  w 
Fabric.  It.  Norv.  29.— Gethyllis  plicata,  Jacq.  Hort.  Schoen.  t.  80.— 
Forbesia  plicato  et  angustifolia,  ^cA:/.  Verg.  Tep.  4.— Hypoxis  iuiule- 
folia.  DC.  in  Red.  Lil.  t.  260;  Roem.  et  Schultes,  Syst.  Veg.  vii.  770. 
—Empodium  plicatum,  Salisb.  Gen.  43.  Cormus  anouus  globotuf 
6-9  lin.  crnssus,  tunicia  fibrosis  cancellatis  vestitus.    Folia  products 


Digitized  by 


Google 


HU.  J.  G.  BAEEB  ON  HTPOXIDACKiB.  123 

3-6  linearia  graminoidea  glabra  vel  obscure  pilosa  plicata  6-9  poll, 
longa,  1-3  lin.  lata.  Flores  l-3ni  suaveolentes  ovariia  cylindricis  ia 
▼ag:ina  iMisali  occaltis,  tubo  filiformi  glabro  vel  piloso  viridulo  2-6 
polL  iongo,  limbi  segmentis  luteis  lanceolatis  6-12  lin.  longis,  exteriori- 
bus  dorso  viridibus  glabris.  Stamina  limbjo  triente  vel  subdimidio  bre- 
viora,  antheris  linearibus  3-5  lin.  longis,  fikmentis  brevissimis.  Sty- 
lus subulatus ;  stigmata  discreta  linearia.  Capsula  oblonga  glabra 
5-^6  lin.  lunga,  tubi  basi  rostrata,  seminibos  atris  globosis  opacis.  C.  B, 
9/»et,Thuuberg !  Masson  1  Sieber  124  i  Burchell  4979  I  8451 1  Zeyher 
4141!  MacOwan336I  1874!  Na/a/ta,  Sanderson  263 1 
Yar.  Barbbri,  Baker.  Folia  linearia  pedalia  et  ultra.  Pedicelli  1-3 
poll,  longi  ex  vaginis  basalibus  protrusi.  Perianthii  tubus  6-12  lin. 
longus ;  segmenta  linearia,  12-15  lin.  longa.  Antherie  6-8  lin.  long». 
C.  B.  Spd  in  ditiane  Somerset,  Mrs.  Barber  \ 

2.  C.  VBRATBiPOLiA,  Baker. —  Hypoxia  plicata,  Jacq.  Coll.  Suppl.  55  ^^ 
Ic.  t.  367,  non  Xtn».— H.  veratrifolia,  fVilld.  Sp.  Plant,  ii.  100; 
Roem,  et  Schultes,  Syst.  Veg.  vii.  770. — Curculigo  plicata  j3,  Ker  in 
Bat.  Reg.  t.  345.  Cormus  annuus  globosus  9-12  lin.  crassus,  tunicis 
fibrosis  cancellatis  vestitus.  Folia  exteriora  baud  producta  brunnea 
lanceolata.  Folia  producta  3-4  lanceolata  6-9  poll,  longa  medio  1-1 1 
poll,  lata  sessilia  acuta  glabra  plicata,  margine  ciliata.  Flores  2-4ni, 
pedicellis  ex  vaginis  basalibus  protrusis,  ovario  cylindrico  6-9  lin. 
Iongo,  tubo  piloso  viridulo  1-2  poll.  Iongo,  limbi  segmentis  lanceola- 
tis acutia  9-12  lin.  longia,  exterioribus  dorso  viridulis.  Antbere 
linearea  4  lin.  longse.  Stigmata  linearia  discreta.  C  B.  Spei,  Zeyher 
1664 !    Vix  ultra  varietatem  latifoliam  C.  plicatm,  tubo  breviore. 

3.  C.  GALLABATBN8I8,  Sckweinf.  PI.  Gollah.  Exsic,  no.  39;  Baker  in 
Trans.  Linn.  Soc.  ser.  ii.  Bot.  i.  266.  Tuber  oblongum  lignoaum  1  i-2 
poll,  longum  reliquiia  multis  foliorum  delapsorum  coronatum.  Folia 
producta  d-A  linearia  acuta  subpedalia  plicata  glabra,  medio  6-9  lin. 
lata,  ad  petiolum  brevem  basi  dilatatum  pilosum  sensim  angustata. 
Flores  aolitarii  radicales  sessiles,  bracteis  membranaceis  linearibus  vel 
lanceolatis  12-18  lin.  longis,  ovario  clavato  piloso,  tubo  filiformi 
piloso  1^-2  poll.  Iongo,  limbi  segmentis  4-6  lin.  longis  luteis,  exterio* 
ribus  dorso  pilosis.  Genitalia  limbo  paulo  breviora,  antheris  lanceo- 
latis. Stylus  subulatus ;  stigma  capitatum.  **  Semina  plura  aterrima 
dura  strophiolis  camosis  albidis  pulposis  distinctis,  umbilico  rostelli- 
formi "  (Welw.)  Gallabat  ad  ripas  fluminis  Gendua,  Schweinfiirth ! 
Angola  in  ditione  Golungo  Alto,  Welwitsch  I 

Var.  MAJOR,  Baibtfr.—Gethyllis  pilosa,  Schum.^  Thann.  Fl.  Guin.  172. 
Elatior,  foliia  sesquipedalibus  vel  bipedalibus,  petiolis  et  vaginis 
baud  productia  magia  villoaia,  floribua  majoribus,  tubo  3-4  poll.  Iongo, 
limbi  segmentis  lanceolatis  9-12  lin.  longis,  Nupe  in  arenosis  gra^ 
minosis.  Barter  1506 1 
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4.  C.  SC0R20NBRJIF0L.IA>  Benth,  Fl.  Austral.  ▼!.  449. — Hypoxia 
icononenefolia.  Lam,  Encyc.  iii.  183 ;  Roem.  et  Schultes,  Sytt.  Veg, 
▼ii.  7^ ;  Sci^ert  in  Mart.  Fl.  Bras.  iii.  50 ;  Dese.  Fl.  AntUl.  viii. 
361,  t  593;  Griseb.  Flor.  Brit.  West  Ind.  585.  Tuber  perenne 
oblongo-cylindricum  1-2  poll,  longum,  reliquiii  fibrosis  folioram  de- 
lapsorum  eoroDRtum,  fibrit  radicaUbui  eamoais  cylindricis.  Folia 
produeta  2-6  linearia  vel  lanceolata  tubpetiolata  9-12  poll,  longa 
medio  If- 12  iin.  lata  plicata  pilosa  a  medio  utrinqne  sensim  angnstata. 
Pedunculi  nniilori  breTissimiexyagiDii  basalibus  baud  protrasi,  bracteia 
lanceolatit  membranacds,  OTario  oblongo,  perianthii  tubo  filiformi 
1-2-pollicari  dense  Tilloso,  limbi  segmestis  luteis  lanceolatis  6-9  Iin. 
longisy  exterioribns  doiso  mbellis  rilloais.  Stamina  limbo  triplo 
breviora,  antberis  1-1 1  Iin.  longis  lanceolatis  basi  sagittatis.  Stylus 
liliformis;  stigmata  parya  concreta.  Capsula  indehiscens  oblonga 
bracteis  persistentibua  occulta,  seminibus  lucidis  obiongis  1  Iin. 
longis.  America  troptsalis^  Cuba  ad  Brasiliam  et  Perwnam,  Wright 
3249  !  Gardner  1859  I  2008!  Spruce  1294  (  3662 !  4506  !  Burchell 
6433  !  8120 !  C.  Wright  3249 !  Schomburgk  652 !  &c. 

5.  C.  ORCHioiDBS,  Gcrtn.  Sem.  i.  63,  t.  16 ;  Roxb.  Corom.  i.  14, 1. 13 ; 
Dryand.  in  Ait.  Hort.  Kew.  edit.  2,  ii.  253;  Roem.  et  Sckultes,  Sysi, 
Veg.  vii.  756 ;  Wall,  Cat.  5158.— C.  malabarica,  Wight,  le.  t.  2043, 
fig.  dextr. — Hypoxis  orchioides,  Kurz  in  Ann,  Mus.  Lug.'Bat.iy.  177- 
— Orchis  amboinica  major  radice  raphanoidea,  Rumph.  Amboin,  vii. 
117>  tab.  54.  fig.  1.  Tuber  oblongnm  setis  densis  coronatum,  fibris 
radicalibus  camosis  cylindricis.  Folia  produeta  3-6  petiolata  lanceo- 
lata 6-12  poll,  longa  medio  3-12  Iin.  lata  membranacea  glabra  plicata. 
Petioli  3-6  poll,  longi  basi  dilatati.  Racemi  congesti  basilares,  bracteis 
membranaceis  lanceolatis  9-18  Iin.  longis,  oyario  oblongo  subsessili, 
tiibo  filiformi  piloso  1-3  poll,  longo,  limbi  lutei  segmentis  lanceolatis 
6-9  Iin.  longis.  Stamina  limbo  duplo  breviora,  antberis  lanceolatis 
1^-2  Iin.  longis,  basi  sagittatis,  filamento  filiformi  longioribus.  Stylus 
breyis;  stigmata  discreta.  Capsula  oblonga  occulta  indehisfcTens. 
Japonia,  India  orient alis,  insuke  Loo-choo,  Hong-Kong,  Java,  Aus^ 

1/  tralia  borealis.  Nova  Caledonia.— C.  BRsyiFOLiA,  Dryand.  in  Ait, 
Hort.  Kew.  edit,  2,  ii.'^SSy-fT/.  Ic.  t.  2043;  C.  orchioides,  Bot.Mag. 
1. 1076 ;  Hypoxis  duleis,  Sieud.  in  Hohenaek.  PI.  Canar.  no.  135,  est 
forma  foliis  lanceolatis  3-4  poll,  longis.  C.  pirma,  Kotschy  et  Peyr, 
PL  Tinn.  45,  tab.  22  B,  est  forma  nubica  foliis  linearibus  pilosis  2-5 
poll,  longis;  et  C.  ensifolia,  R.  Br.  Prodr.  Fl.  Nov.  Holl.  290; 
C.  stans,  Labill,  Sert,  Austr.  Caled.  i.  18,  t.  24,  forma  foliis  elongatis 
linearibus,  floribus  minoribus. 

6.  C.  9BYCHELLKN8I8,  Boftr,  Hort.  MauT.  348  (nomen solum) ;  Baker, 
Flora  Maur.  368.  Tuber  magnum  perenne.  Petioli  yalidi  pedales 
Tel  sesquipedales    calvati  arulets   copiosis   patulis   1^-2  Iin.  longis 
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armali,  inferae  dilatato-akti.  Lamina  2-3-pedalit  et  ultra  proftmde 
bifida  glabra  subcoriacea  plicata,  coeta  aculeata.  Flores  30-40  et 
ultra  in  capitulum  sessile  ereetum  densissimum  dispositi  basi  villo- 
sissimum,  bracteis  lanceolatis  pilosis  membranaceis  2-4  poll,  longis. 
Ovarium  subsessile  vel  breviter  pedieellatum  oblongum  villosum. 
Perianthii  tubus  cylindricus  2-d-pollicari8  plus  miuiisve  villosus; 
limbus  6-8  lin.  longus  luteus  siccitate  nigrescens,  segmentis  exteriori- 
bu9  dorse  nudis.  Anthers  lanceolatae  2-^  lin.  longer,  filamentia 
brevibua  crassis.  Stylus  cylindricus ;  stigmata  conoreta.  InwltiSey^ 
ciellenses,  frequent  in  sylvis,  Bojerl  Blackburn!  Home  241!  Icon. 
Newman!  *' Coco  marron"  incolarum.  "Folia  1-7  pedes  longa/4 
poll,  ad  4  pedes  lata,"  Home. 

7'  C.  LATi FOLIA,  i)ryan<^.  in  Ait  Hort,  Kew,  edit.  2,  vol.  ii.  253; 
Bot,  Mag.  t.  2034 ;  Bot.  Reg.  t.  754  ;  Roem.  et  SchuUes,  Syst.  Veg. 
▼ii.  757. — C.  sumatrana,  Roxb.  FL  Ind,  ii.  146  j  Lodd,  Bot,  Cab, 
t.  443;  Roem,  et  Schultes,  Syst,  Veg,  vii.  758  [exch  syn,  Colla); 
Wight  Ic,  t.  2042.— Molineria  sumatrana.  Herb,  Amaryll.  84. — M. 
latifolia  et  plicata,  Kurz  in  Ann,  Mus.  Lug, -Bat,  iv.  176.  Tuber 
subnullum,  fibris  radicalibus  pluribus  elongatis.  Petioli  semipedales 
vel  pedales  basi  dilatati.  Folia  lanceolata  vel  oblongo-lanceolata 
1-2-pedalia  medio  2-4  poll,  lata  membranacea  plicata  utrinque  viridia 
glabra  vel  dorso  obscure  pilosa.  Pedunculus  brevissimus  vel  sub- 
nullus  villosut,  floribus  in  capitulum  globosum  vel  oblongum  aggre- 
gatis,  bracteis  membranaceis  lanceolatis  6-18  lin.  longis  utrinque 
glabris,  pedicellis  nuUis.  Ovarium  sessile  oblongum  vel  globosum 
villosum  3  lin.  longum.  Perianthii  tubus  cylindricus  semipollicaris 
villosus ;  limbus  4-6  lin.  longus,  segmentis  oblongis  vel  lanceolatis 
dorso  pilosis.  Stamina  limbo  duplo  breviora,  filamentis  brevissi- 
mis.  Stylus  filiformis  leviter  declinatus ;  stigmata  miuuta  concreta. 
Bacca  oblonga  semipollicaris,  seminibus  atris  lucidis  1  lin.  longis. 
Birma  et  Malaya,  Griffith  59321  Heifer  5933!  5940!  Maingayl  /  ^ 
Jabfl^ZolliBiger  477  !     Sumatra,  Roxburgh.     Borneo,  Motley  756  1        / 

Var.  CTviLLOSA,  fVall,  Cat,  5163,  A. — Molineria  villosa,  Kurz,  loc, 
cit.  Folia  subtiis  ubique  pilis  patentibus  brevibus  mollibus  albidis 
pilosa*  Singapore,  Wallicb  5163 A!  Kurz.  Burma,  Heifer  59331 
fionteo,  Motley  937 ! 

4.  Faxtbibia,  Rarvey, 

Harvey,  Cktpe  Oen.  edit.  i.  841,  edit.  ii.  385 ;  Ilndl  Qen.  1360.— 
Ixi»  ap.,  Linn.  fil.  ^c— Qalaxiae  ap.,  Ker, — EomuleaB  sp., 
:Eelcl<m, 

Perianthii  tubus  supra  ovarium  productus  brevis  inf undibularis ; 
segmenta  6  oblanceolata  8ub»qualia  alba  eiteriora  dorso  glabra. 
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Stamina  3  segmentis  interioribus  opposita  in  tubum  perianthii 
inserta,  filamentia  breyibus  filiformibus,  antheris  lanceolatis 
basifixis  basi  sagittatis.  Ovarium  inf erum  triloculare  OYulis  in 
loculo  pluribos ;  stylus  subulatus,  profunde  G-fidos,  ramis  3 
elongatis,  3  brevissimis.  Gapaula  oblonga  glabra  indekisceiis, 
seminibus  multis  minutis  globosis. 

1.  P.  HYPOXIDOIDES,  Harv.  loc.  cit. — Ixia  minuta,  lAmn.JU,  Siqtpl. 
92;  Thunb,  Diss.  Ixia,  no.  2,  tab.  I.  fig.  1;  Prodr,  9;  FL  Cap,\. 
216. — Gakxia  minuta,  Ker  in  Konig  ^  Sims  Ann,  i.  241 ;  Gen,  Irid, 
71. — Romulea  minuta,  EckL  Verz.  Topog.  19.— Hypoxia  triandn, 
Pappe,  MSS. — H.  nana,  E.  Meyer  in  Herb.  Drhge.  Gormus  annnos 
globosus  2-3  lin.  crassus  collo  elongate,  tetis  copiosis  coronatus. 
Folia  producta  6-12  glabra  linearia  graminoidea  acuminata  multi£uia 
1-2  poll,  longa.  Pedunculi  d-6ni  1-2  poll,  longi  gracillimi  glabri 
uniflori,  bracteis  minntis  setaceia.  Orarium  glabram  clavatum  1  lin. 
longum.  Perianthium  album  3-4  lin.  longum,  tube  infundibului 
a^mentis  2-3plo  breviore.  Genitalia  ex  tubo  protrusa.  Capsnla 
1^-2  lin.  longa.  C.  B.  Spei,  Tbunberg!  Burchell  8448!  Pappe! 
Dr^ge!  &c. 

Plants  to  he  altogether  excluded  from  Hypoxidaces. 

Hypoxidopsis  pumila,  Sieud.  in  Hohenaek.  PL  Canar.  no.  ]313,a 

Iphigenia  indica,  Ktmth. 
Hypoxis  Schnitzlbinia,  Hochst.  in  Regensb.  Flora,  1844,  p.  31,  ii 

a  species  of  Xerophyta. 
Hypoxis  fascicularis,  Linn.  (Monocaryum  iasciculare,  R.  ^  S.)iM 

a  form  of  Colchicum  montanum. 
Hypoxis  ramosa,  Lodd.  Bot.  Cab.  t.  1936,  belongs  to  Iridaces,  and 

is  probably  a  Romulea. 
H.  SPICATA,  7%tm6.,=Aletris  japonica. 


On  some  Genera  of  tbe  Olacaceas.     By  John  Miebs,  F.RS., 
F.L.S.,  <&c.,  Dignit.  at  Commend.  Ord.  Bras.  Imp.  "Roam. 

[Bead  March  21,  1878.] 

(Platm  v.-vn.) 

Myosehiloe,  Arjona^  md  Quinchamalium  are  referred  by  tbe 
authors  of  the  '  Genera  Plantarum '  to  Santalaceie  *,  whereas  I 
had  preYiously  placed  them  in  Olacacesef.     I  now  propose  to 

*  Benih.  &  Hook.  Gen.  Plant,  i.  p.  346. 
t  In  Lindl.  Yeg,  Xingd.  p.  444 «. 
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justify  this  conclusion  bj  evidence  founded  on  my  own  observa- 
tions upon  the  living  plants,  made  many  years  ago.  These  closely 
allied  genera  may  be  united  into  a  distinct  tribe  (Aijonete),  the 
distinguishing  character  of  which  is  that  each  flower  is  supported 
upon  a  calycle,  which,  though  sometimes  small,  is  always  dis- 
tinguishable. 

Mtoschilos. 

This  genus  of  the  'flora  Peruviana,'  little  known  and  less  un* 
derstood,  was  established  in  1794  by  Buiz  and  Pavon,  under  some 
misconception ;  for  at  first*  they  described  its  fruit  as  crowned  by 
the  persistent  perianth,  a  mistake  repeated  by  every  succeeding 
botsnist ;  afterwards  they  corrected  this  error,  delineating  it  as 
surmounted  by  a  ring  of  5  acute  teeth  t.  I  have  still  the  original 
analysis  of  the  fruit,  made  57  years  ago ;  and  many  specimens  of 
this  firuit  are  still  preserved.  Upon  good  data,  therefore,  the 
following  diagnosis  of  the  genus  is  given. 

MxosoHiLOS,  JS.  4c  -P-    Char,  emendatus. 

Calye^us  imo  hemisphaericui,  latere  eztemo  in  lamellam  acuminatam 
productas.  Calyx  ei  insitus,  bisepalus,  parvus,  cum  calycolo  immu* 
tstus  et  persistens.  Corolla  tubulosa,  camosula,  purpurea;  Uibu$ 
campanulato-cylindricus,  imo  ad  ovarium  arete  adglutinatut,  supra 
medium  4-5-partitus ;  segmenia  acute  oblonga,  eamosula,  patentim 
refleza,  sestivatione  valvata,  pauQo  snb  apicem  ungue  mucroniformi 
extus  muuita,  serios  decidua.  Stamina  4-5,  segmentis  opposite  sequi- 
longa ;  filamenta  subulata,  erecta,  e  margine  disci  orta,  glabra ;  antherm 
ovatsB,  2-locttlares,  sine  connective,  antice  dehiscentes.  DUcus  epigy- 
nus,  camosus,  conice  convexus.  Stylus  subulatus.  Stigmata  3,  mi* 
nuta,  divaricate.  Ovarium  obovatum,  basi  corollse  vestitum,  disco 
coronatum,  1-loculare.  Ovula  3,  apice  placentae  libers  filiformis  sus^ 
pensa.  Dnqfa  baccate,  ovate,  apice  styli  vestigio  et  linea  circulari  (e 
margine  disd)  notete;  nux  conformis,  testacea,  1-locularis,  mono- 
sperma ;  semen  loculum  implens,  e  placente  nunc  laterali  cum  ovaUs 
abortivii  suspensum ;  integumenta  nulla ;  albumen  camosum  album ; 
embryo  axilis,  hoc  brevior;  radicula  teres,  snpera;  cotyledones  2, 
parvae,  compresse  orbiculares  multoties  breviores. 

Arbuscula  subkundlis  Ckilensis,  valde  ramosa;  rami  subvirgati,  sub* 
breves,  iterum  iterumque  ramulosi,  glabri ;  fobs  tarde  devobtta,  par^ 
tula,  obUmgo-^fvatai  flores  ^cati,  preteociter  ante  folia  evohtti, 
atfatrnt,  amentiformii'imbricati, 

*  Prodromua,  p.  41,  and  teb.  34.  {  3.  fig.  7. 
t  Fl.  Per.  ill.  p.  20,  tab.  242  a.  fig.  5. 
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MtorohiIiOb  oblokoa,  B.  4r  P.  Prodr.  p.  41,  tab.  34 ;  Fhr. 
Peruv,  iii.  p.  20,  tab.  242 «  ;  Lam.  Bid,  Suppl.  iy.  p.  43. — MyoB- 
chilos  oblongum,  Gay,  Chile,  v.  p.  327. — MyoschiloB  oblongos, 
A.  DC.  Prodr.  xiy.  p.  627.  Chile  in  bumidis ;  v.  v.  et  sice,  in  herb, 
meo  ex  Chile  (nn.  259, 21,090)  in  flore  et  fructu,  in  flore  {Cuming 
738);  Cordill.  Chilian  (19,557),  in  flore  et  fructu  (Germain); 
Chiloe  et  Valdivia  (7920),  in  flore  (Capf.  King). 

I  found  this  plant  in  1820,  when  I  made  a  coloured  drawing  of 
it,  with  copious  analytical  details.     It  grew  upon  the  margin  of 
the  small  river  of  Benaca,  about  12  miles  to  the  north  of  Valpa- 
raiso.    It  is  a  small  tree,  about  6  feet  high,  slenderly  much 
branched,  bearing  numerous  flowers  long  prior  to  the  appearance 
of  most  of  the  leaves.     The  leaves  are  alternate,  about  1-3  lines 
apart,  of  a  dull  green  colour,  obovate,  acute,  mucronulate,  with 
Bubrevolute  margins,  without  apparent  nerves,  4-8  lines  long,  2-4 
lines  broad,  on  slender  channelled  petioles   J   line  long,  very 
Blightly  puberulous  on  both  sides;  many  lateral  spikes  at  the  ends 
of  the  still  leafless  young  branchlets,  alternate,  3-6  lines  apart : 
peduncle  6-9  lines  long,  densely  covered  all  over  with  numerous 
approximate  flowers,  rarely  1  line  apart;   calycle  cupuliform, 
\  line  long,  |  line  broad^  with  a  frontal  lateral  erect  acute  exten- 
sion 1  line  long,  pilose  on  both  sides ;  sepals  2,  seated  within  the 
calycle  alternately  with  its  expansion,  linear,  acuminata,  pubes- 
cent all  over,  }  line  long,  ^  line  broad ;  corolla  of  a  bright  red 
colour,  tube  1  line  long,  shortly  adnate  at  its  base  to  the  ovary, 
limb  5-  (rarely  4-)  partite ;  segments  acutely  oblong,  fleshy,  sub- 
reflexed,  |  line  long,  each  furnished  below  the  apex  outside  with 
a  short  hooked  spur :  stamens  equal  in  number  to  the  segments, 
opposite  to  them,  included;    filaments    compressed,   subulate, 
arising  from  the  margin  of  the  disk  and  partly  adherent  to  the 
tube  ;  anthers  emitting  a  minute  bright  yellow  pollen,  and  burst- 
ing longitudinally :    style  and  stigma  as  long  as  the  stamens : 
drupe  of  a  dark  purple  colour,  oval,  3  lines  long,  2^  lines  broad, 
supported  by  the  persistent  calycle  and  sepals :  rest  as  in  the 
generic  character.  ^ 

I  cannot  detect  any  tangible  specific  difference  between  the  spe- 
cimens above  quoted  and  obtained  from  such  distant  localities. 

Abjona. 

This  genus  was  established  by  Cavanilles  in  1797.     It  consists 
of  8  species,  all  herbaceous  plants,  with  several  suberect  stems 
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growing  out  of  anapiform  root  often  bearing  edible  oblong  tubers. 
The  steins  are  charged  with  alternate  lanceolate  leaves ;  and  the 
inflorescence  is  terminal  on  a  simple  peduncle,  bearing  seyeral 
alternately  approximate  flowers. 

Abjoita,  Cav,     Char,  emendatus. 

Flore$  henoaaphroditi.  CalyculuB  breTissime  stipitatus,  imo  copulatus, 
margine  ezteriore  in  lamellam  lanceolatam  erectam  productus,  utiinque 
piloBulus.  Calyx  isti  insitus,  paulo  brevior,  2-8epalu8;  sepala  di- 
itincta,  lineari-flcuminata,  subfalcata,  lateraliter  opposita,  suberecta, 
ntrinque  pilosa.  Corolla  longe  tubulosa ;  tubus  tenuis;  inciirvus,  ad 
nerves  5  angulatus,  imo  ad  ovarium  breviter  connatus,  faueem  versus 
ampliatus,  intus  sub  segmenta  Hturis  totidem  linearibus  niveis  squa- 
mulis  minutis  crebre  pennatis  instruotis ;  segmenta  5,  acute  triangu- 
laria,  recurvatim  expansa,  intus  glabra.  Stamina  5,  fauce  inclusa, 
segmentis  opposita ;  jS/amen/a  tenuissima,  antheris  dimidio  breviora; 
amtherm  2-lob8e9  ad  medium  dorsi  affizae,  lobis  sublinearibus,  sine  con- 
nectivo,  lateraliter  adnatis,  antice  dehiscentibus,  fuligino»is;  poUen 
minutum,  flavum.  Discus  epigynus,  subconvexus,  glandulis  5  radiatim 
prorainentibus  persistentibus  coronatus.  Stylus  filiformis.longissimua, 
stamina  attingens;  stigmata  3^  parva,  acuta.  Ovarium*  pyriforme, 
subpentagonum;  viride>  ad  basin  tubi  corollse  adglutinatum,  supra 
1-loculare,  infra  pro  majore  parte  d-loculare  dissepimentis  tenuissimis 
e  placenta  filiformi  centrali  productis ,  omila  3,  apice  placentae  sus- 
pensa,  uno  in  quoque  loculo.  Fructus  ovatus,  subparvus,  glandulis  6 
persistentibus  coronatus ;  pericarpium  fuscum,  tenue ;  nux  conformis, 
lutea,  coriacea,  abortu  l-locularis  et  monosperma;  semen  suspensum, 
nucem  implens;  tn^e^umen^a  nulla ;  a26«m«»  album,  camosum,  pres- 
sione  placentae  latere  sulcatum;  embryo  centralis;  radicula  supera, 
teres ;  eotyledones  2,  multoties  breviores. 

Herbae  vel  fruticuli  himHes  America  meridionalis ;  radix  fusiformis, 
fibrillis  s^e  tuberiferis  munita;  caules  plurimi,  suberecti,  saps 
subramosi ;  folia  altema,  rarius  tematim  congesta,  Unearia,  erecto^ 
dtoergentia,    Flores  in  capitulum  terminale  spicato-aggregati. 

1.  Abjoka  TTTBSitGBA,  Cav,  (ftoft  altoT.)  loon.  iv.  pp.  57,  58, 
tab.  383 ;  Lam.  Diet.  Suppl.  i.  451,  tab.  921 ;  A.  DC.  Prodr.  xiv. 
627  (excl.  synon.). — Quinchamala  patagonica,  Spr,  Syst.  i.  587. 
Fretum  Magalhaen,  ad  portum  Deseado  (Nie):  nan  vidi. 

The  typical  plant  upon  which  Cavonilles  founded  this  genus 
was  collected  by  Louis  N6e  in  1789,  in  his  voyage  round  the  world 

*  In  A.  rigida  mihi  visum  et  ex  Tiro  pictum ;  in  A  tuber osa,  Cav.,  ut  videtur 
ftubsimile ;  in  reliqois  speciebus  6  adhuc  incognitum,  sed  analogice  forsan  cum 
•trufctura  identica. 


Digitized  by 


Google 


18Q  MB.  J.  KIEBS  OK  SOMS 

with  Malespina.  Nfe  preserved  a  specimen,  and  made  a  eolonred 
drawing  of  it  while  in  a  living  state ;  from  these  ample  materials 
Cayanilles  drew  his  illustration  and  his  excellent  description.  It 
is  a  small  fruticose  plant  about  8  in.  high,  with  a  fusiform  root  3 
in.  long,  whose  slender  fibrils  bear  oblong  tubers  10  lines  long ; 
the  root  at  its  summit  throws  out  many  erect  simple  or  branching 
stems,  about  6  in.  high,  striated  and  furnished  with  numerous  ap- 
proximated linear-lanceolate  leaves,  channelled  and  somewhat  am- 
plexicaul  at  the  base,  ptmgentlj  cuspidate  at  the  apex,  somewhat 
recurvinglj  divergent,  lower  ones  smaller,  6  lines  long,  upper 
ones  9  lines  long,  1^  line  broad,  tomentdus  :  inflorescence  termi- 
nal, spicately  corymbose,  bearing  numerous  subapproximate  ses- 
sile flowers;  calycle  of  each  flower  linear-lanceolate,  subvaginant, 
sharply  cuspidate,  ^i  lines  long,  1^  line  broad ;  sepals  2,  laterally 
placed,  opposite,  concave,  oblong,  acutely  tridentate  at  the  summit, 
the  middle  tooth  longest,  glabrous,  embracing  the  base  of  the 
corolla :  corolla  yellow,  tomentose  outside ;  tube  cylindrical,  6 
lines  long,  slender ;  segments  ovate-oblong,  subacute,  with  a  ter- 
minal short  bristle,  3  lines  long :  stamens  almost  sessile  within  the 
mouth  of  the  tube ;  anthers  linear-oblong,  yellow :  ovary  very  small, 
green,  crowned  by  the  yellow  5-lobedepigynous  disk ;  style  filamen- 
tous, red,  reaching  the  stamens  ;  stigmata  2  or  3,  lamellar;  peri- 
carp globular,  crowned  by  the  persistent  disk,  1  line  in  diameter. 
No  mention  is  made  of  any  hair  or  scales  in  the  mouth  of  the 
tube.  Nee's  specimen,  I  believe,  is  preserved  in  the  herbarium 
of  the  Academy  of  Madrid. 

2.  Abjoka  pataookiojl,  Hombr,  et  Jacq.  Voy,  Astrolabe,  tab. 
16  a,  sine  deser, ;  Rooh,  M.  Ant  ii.  342;  Gay,  Chile,  v.  324— 
Arjona  tuberosa,  var.  patagonica,  A.  DC.  Prodr,  liv.  627.  Ad 
fretum  Magalhaen  portu  Peckett :  non  vidi. 

This  species  was  collected  by  Hombron  and  Jacquinot  in 
1826 :  the  New-Zealand  portion  of  the  plants  obtained  during  the 
voyage  was  described  by  Eichard  in  1832 ;  the  other  Phanero- 
gamic plants  were  not  described,  but  the  illustrations  of  severa^ 
of  them  were  given  by  Br.  Hombron  in  the  Atlas  of  plates  accom- 
panying the  octavo  volume  of  Eichard.  Dr.  Hooker  Q.e,)  first 
described  this  species,  in  a  short  diagnosis,  from  Hombron's  draw- 
ibg ;  Be  Gandolle,  in  1856,  enlarged  this  description  from  a  plant 
of  Lechler's. 

It  much  resembles  the  typical  species  in  size  and  habit,  bat  is 
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erery where  glabrous;  it  has  a  similar  root»  but  with  smaller 
tubers;  stems  branching,  erect, bare  at  the  base;  at  first  the  lower 
leayes  are  only  1  line  long,  increasing  upwards  to  a  length  of  4 
lines,  are  shortly  subulate,  spreading,  cuspidate  at  the  apex,  rigid, 
6-nerTed;  the  inflorescence  is  capitate,  sericeo«tomentose ;  calycle 
concave,  acute,  half  the  length  of  the  tube  of  the  corolla. 

3.  Abjona  pusilla,  Hooh,  Fl,  Ant.  ii.  342  ;  A.  DC,  Prodr,  liv. 
627 ;  Gay,  Chile,  v.  323.  Fretum  Magellanicum,  ad  port.  Cape 
Ghregory :  v,  s.  in  herb,  meo,  Cape  Gregory  (^Capt  King), 

A  low-growing,  suffruticose  species,  with  few  branching  erect 
stems  3  in.  high,  bare  at  the  base,  very  glabrous ;  lower  leaves 
barely  1  line  long,  increasing  upwards  to  a  length  of  6  lines,  and 
i  line  broad,  linear,  subfalcate,  channelled,  3-nerved ;  inflorescence 
terminal,  flowers  few,  approximate :  corolla  yellow,  subpuberu- 
louB  outside ;  tube  extremely  slender,  5  lines  long ;  segments 
acute,  2  lines  long,  |  line  broad,  subreflexed,  glabrous :  stamens 
included  within  the  mouth. 

4.  Abjoka  appbessa,  Philippi,  Idnn.  33,  p.  233.  In  Patagonia 
occidentali,  Andibus  de  Banco :  nan  vidi. 

Plants  dense  arachnoideo-lanata ;  radicellis  filiformibus,  tuberibas  ediili- 

bus  oblongis,  10  lin.  longis  et  5  lin.  crassis  prseditis ;  caule  elongate ; 

ramis  4-5  poll,  altis ;  foliis  lanceolatis,  3-Derviis,  inferioribus  remotis, 

subreflexis,  superioribus  adpresais,  fere  imbricatis,  4  lin.  long.  \  lin. 

lat. ;  flores  non  adsirnt. 

A  species  evidently  near  A,  tuberosa,  differing  in  its  smaller 

stature,  covered  with  dense  arachnoid  tomentum,  and  in  its 

smaller,  imbricated  adpressed  leaves. 

5.  Abjoka  BrsciFOLTA,  Popp.  iecund.  Meyer,  Nov.  Acta.  xix. 
Suppl.  p.  412 ;  A.  DC.  Prodr.  xiv.  p.  626.— Aijona  andina,  Phil. 
Linn,  xxxiii.  p.  232. — Arjona  tuberosa,  Qay  (non  Cav.)  Chile,  v. 
p.  322.  In  Chile  prov.  austro-centralibus :  v.  «.  in  herb,  meo, 
20,280,  Cordillera  de  Maule  {Germain)  \  20,662,  Chile  centr. 
(Bridget  557). 

Soot  slender,  fusiform,  8  in.  long,  with  fibrous  radicels  bearing 
edible  small  tubers ;  stems  many,  erect,  simple  or  branched,  3-7 
in.  high ;  leaves  glabrous,  subimbricate,  lanceolate,  patently  re* 
curved,  channelled,  subamplexicaul  at  the  base,  pungently  cuspi- 
date at  the  apex,  rigid,  lower  ones  5-nerved,  4  lines  long,  upper 
ones  with  7  prominent  nerves,  5-6  lines  long :  terminal  corymb 
subcapitate,  1  in.  in  diameter ;    peduncle  6  lines  long,  yellow^ 
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striolate,  glabrous,  bearing  numerous  aggregated  sessile  flowers; 
calycle  ovate-lanceolate,  cuspidate,  villous  outside,  3^-5  lines 
long,  1  line  broad ;  sepals  2,  erect,  1|  line  long,  ||  line  broad^ 
arachneo-tomentose :  corolla  of  a  yellowish  red  colour,  aparselj 
invested  with  very  long  flexuose  white  hairs;  tube  slighil/ 
cylindrical,  subincurved,  6^  lines  long ;  segments  subacute, 
2^  lines  long,  |  line  broad,  subreflexed,  glabrous  within,  except 
where  they  are  each  furnished  at  its  base  with  a  linear  feather- 
like process  densely  pinnate,  with  shortish  septiferous  hairs; 
filaments  slender,  glabrous,  reaching  the  mouth :  anthers  linear, 
1  line  long,  verticillately  attached  dorsally  in  their  middle,  erect, 
half  exserted ;  ovary  oblong,  i  line  in  diameter,  surmounted  by 
the  usual  disk  and  a  very  slender  style  reaching  the  stamens ; 
stigmata  3,  linear,  lamellar,  shortly  hirsute. 

6.  Aejona  eigida.,  noh. — Arjona  tuberosa,  Pkilippi  (non  Cav.)t 
Linn,  xxxiii.  p.  231. 
Humilis,  suffruticosa,  caulibus  gracilibus,  striatis,  glabris ;  foliis  inferi- 
oribus  minoribus,  sparsis,  superior ibus  majoribus,  magis  approximatis, 
lineari-lanceolatis,  canaliculatis,  imo  amplexicaulibus,  apice  pungenti- 
cuspidatis,  rigidis,  conspicue  5-nerviis,  marginibus  cartilagineis,  paten- 
tim  divaricatis,  subrecurvuUs,  glabris,  supra  paUide  viridibus,  subtus 
flavide  opacis,  nervis  prominentibus ;    inflorescentia  termiDali,  laxe 
capitata;  pedunculo  brevi,  sericeo-piloso;  floribus  sessilibus,  subap- 
proximatis;  calyculo  ovato-lanceolato,  naviculari,  acuminato,  villoso; 
sepalis  distincte  2,  lateraliter  oppositis,  calyculo  absconditis,  acute 
oblongis,  niveo-tomentosis ;    corolla  aurantiaca,  extus  cano-villosa- 
pilis  retrorsis ;   tubo  exigue  cylindrico,  striolato,  fauce  pauUo  am- 
pliore ;  segmeutis  acute  oblongis,  subrevolutis,  intus  glabris,  nisi  ad 
lituris  Diveo-hnearibus  (ut  in  A.  ruscifolio) ;   staminibus  fauce  sub- 
inclusis ;  filamentis  brevibus,  tenuissimis ;  antberis  linearibus,  medio 
dorsi  afiixis ;  ovario  breviter  obconico,  pentangulari,  disco  piano  coro- 
nato ;   stylo  filiformi,  stamina  attingente ;  stigmatibus  3,  lamellatis, 
erecto-divergentibus.  E  regione  Argentine,  travesia  del  Desaguadejx)* 
inter  provinc.  Mendoza  et  San  Luiz :  v,  v.  et  nco.  in  herb,  meo  (410), 
cum  icone  ex  vivo  colorato ;  in  travesia  Mendozae  (1064). 
Stems  3  in.  high ;  lower  leaves  2  in.  long ;  upper  ones  1^  line 
apart,  6-8  lines  long,  1|  line  broad;   peduncles  4  lines  long; 
laxly  congested  head  of  flowers  1  in.  long,  |  in.  broad ;  calyde  4 
lines  long,  1^  line  broad  ;  sepals  2  lines  long,  1  line  broad ;  tube 
of  corolla  6  lines  long ;  segments  2  lines  long,  |  line  broad,  each 
with  a  basal  tomentous  process  1  line  long ;  linear  anthers  1|  b'n« 
long. 
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7.  AsjOKA  LOKGiFOLiA,  Philippic  Ann.  Univ.  Chile  (1862),  Imn. 
zxxiii.  p.  232.  Circa  Mendosa  (San  Bafael,  W.  Diaz):  v.  v.  et  sice. 
in  herb,  meo  (573,  cum  icone  ex  nivo  eolarata),  circa  Mendoza ;  ex 
eod,  he.  {Gillies). 

A  suflruticose  plant,  with  several  alternate  saberect  branches 
7  in.  long,  angularly  striate,  yellowish,  glabrous,  with  axils  ^-1 
in.  apart ;  leaves  much  elongated,  linear- lanceolate,  narrowed  at 
the  base,  very  acuminate  and  mucronate  at  the  apex,  divaricately 
patent,  prominently  3-6-nerved,  chartaceous  (but  not  rigid),  mar- 
gins scabridly  ciliate,  sides  folded  together  along  the  midrib,  ob* 
soletely  pilose  above,  scabridulous  beneath,  10-18  lines  long,  H 
line  broad :  infloresceuce  terminal,  at  first  capitate,  afterwards 
more  laxly  flowered  and  supported  upon  a  yellow  peduncle,  deeply 
aulcate,  bare  at  its  base  for  a  length  of  If -2  inches,  head  of 
flowers  H  in.  long;  flowers  yellow,  subapproximate ;  calycle 
acutely  oblong,  channelled,  densely  cano-villose,  3  lines  long, 
H  line  broad ;  sepals  2,  laterally  opposite,  acutely  oblong,  densely 
cano-pubescent,  smooth  inside,  2  lines  long :  corolla  yellow,  very 
tomentous  externally ;  tube  slender,  narrowly  cylindrical,  sub- 
incurved,  a  little  wider  in  the  mouth,  6  lines  long ;  segments  sub- 
acute, tomentous  outside,  gls^rous  within  except  at  the  niveous 
streaks  at  their  base,  3  lines  long,  |  line  broad,  subreflexed: 
stamens  included  in  the  mouth ;  anthers  linear,  fuscous,  emitting 
a  yellow  pollen ;  ovary  small,  crowned  by  a  flat  disk  marked  by  6 
reddish  spots ;  style  capillary,  reaching  the  stamens ;  stigmata  3, 
lamellar,  erecto-divergent. 

8.  Abjoka  lineabis,  nob. 

Sufiruticosa,  ramosa;  ramis  suberectis,  tenuibus,  Btriolatia,  fistulosiB, 
flaveseeutibas,  glabris ;  axillis  remotiusculis ;  foliis  anguste  linearibusi 
enaiformibus,  subrigidis,  imo  breviter  amplexicaulibus,  apice  tenuiter 
puDgentibuS;  trinerviis,  marginibus  cartilagineis,  adpresse  plicatia, 
utrinque  vix  pilosulis ;  inflorescentia  tertninali ;  pedunculo  ad  basin 
longe  palate,  sericeo-pubescente,  superne  multifloro  ;  floribus  supe- 
rioribus  capitato-congestis,  inferioribus  laxioribus.  In  jugo  montium 
(Paramillo  dictu)  versus  Mendoza :  v.  v.  et  sicco  in  herbario  meo  (no. 
674),  Villa  Vicencio,  altit.  6380  ped. 

A  species  near  the  preceding,  collected  by  me  in  1826,  when  I 
made  a  coloured  drawing  of  it.  It  diflers  in  its  narrower  leaves, 
more  lax  inflorescence,  with  very  sericeous  flowers ;  its  branches 
are  7-10  in.  long,  with  axils  4-6  lines  apart ;  leaves  12-21  lines 
long,  1-1 J  line  broad  when  flattened  ;  terminal  peduncle  very 
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Blender,  bare  for  a  length  of  li  in.,  the  floriferous  portion  being 
|-1  in.  long;  flowers  many,  alternate,  crowded  towards  the 
summit,  on  short  pilose  pedicels;  caljcle  ligulate,  its  external 
margin  extended  to  a  length  of  3  lines,  sericeous  outside,  gla- 
brous within;  2  acute  sepals,  seated  within  the  calycle,  right 
and  left,  velyetj  sericeous  outside,  smooth  inside,  2  lines  long, 
li  line  broad,  with  the  calycle  persistent :  corolla  very  sericeous 
outside,  yellow ;  tube  very  narrow,  somewhat  funnel-shaped  above, 
6  lines  long ;  segments  acute,  subreflexed,  2i  lines  long,  |  line 
broad :  rest  as  in  the  generic  character :  fruit  oval,  2  lines  long, 
H  line  broad,  crowned  by  the  6  raised  glands  and  the  remains  of 
the  style;  albumen  ovate,  filling  the  cell  of  the  nut,  with  the 
usual  embryo. 

QUINCHAMA.L1UM. 

This  genus  of  the  '  Flora  Peruviana'  differs  from  Afjana  in  the 
form  of  its  calycle,  in  the  shape  of  its  calyx,  and  in  its  corolla 
with  stamens  wholly  exserted,  and  in  its  fruit  enclosed  in  the 
persistent  calyx. 

QUINOHAMALIUH,  FeuilU. 

Flares  hermaphroditi.  Calyculus  depresae  cupularis,  margiiie  lacerate. 
Calyx  globosus,  Isevis,  4'5-coitatus,  costis  in  dentes  totidem  ter- 
minatis,  quorum  uuus  extemus  paullo  longior,  persiatens.  Corolla 
tubulosa ;  tubus  tenuiter  cylindricus,  nubincurvus,  ad  fiiuoem  amplia- 
tus;  segmetUa  4-5,  acute  oblonga,  subrecurva,  extus  sub  apicem 
ungue  mucroDiformi  singulatim  muuita,  aestivatione  valvata.  Stamima 
4-5,  fauci  inserta,  segmentis  opposita ;  JUameiUa  compressa,  antheris 
paullo  longiora,  glabra ;  anthers  oblongse  paullulo  supra  basin  affixae, 
erectsB,  exsertae,  apioe  subacutas,  imo  breviter  cordatae,  2-lobae,  lobis 
sine  connective  lateralibusi  antice  longitudinaliter  dehisoentibtts. 
Discus  epigynus,  subconvezus.  Stylus  filiformis,  stamina  attingens ; 
stigmata  3,  parva«  terminalia.  Ovarium  ovato-globosum,  ad  corollae 
basin  agglutinatum,  1-loculare ;  ovula  3,  ex  apice  placentae  centralis 
filiformis  suspensa.  Fructus  ovatus;  pericarpio  fusco,  tenui;  niur 
laeris,  tenuissime  testacea,  1-locularis,  1-sperma.  Semen  conforme, 
loculum  implens;  iniegumenta  nulla;  albumen  camosum;  embryo 
inclusus ;  radicula  supera,  teres ;  coiyledones  2,  compressae,  orbiculares> 
multo  breviores. 

Herbae,  sape  fruticulosa,  America  australis;  rtuAicei  fiai/ormes^Jibril' 
losa ;  caules  plures,  suberecti ;  folia  altema,  Ztaeorta  oeZ  Uneari- 
lanceolata;  flores  parvi,  numerosi,  siBpius  in  capUulum  terminaU 
congesti. 
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1.  QuivcHAMALirH  LiKiFOLiUH,  FeuilU  (non  Meyer),  sub 
"  Q.  lini  folio,*'  Hiet,  pi.  tnedicinales,  p.  57,  tab.  44,  et  in  Observ. 
Append,  (voL  iii.)  tab.  44. — Quinchamalium  chilense,  in  parte 
{non  Molina\  Lam,  Diet.  vi.  p.  34.  In  Chile,  primo  ab  auct. 
lectnm  in  proY.  Concepcion  (lat.  37^  40'  S.) :  v,  «.  in  herb,  meo 
(19556),  pi.  lecta  in  prov.  Contigua,  Talca  {Germcdn), 

The  plant  of  G-ermain  quite  corresponds  with  the  description 
and  drawing  of  Feiull6.  It  has  a  similar  branching  root  2  in. 
long,  throwing  out  about  9  suberect  simple  or  branching  stems 
3-4  in.  high,  as  in  Feuill^'s  drawing;  leaves  linear,  narrow, 
mucronulate,  patently  divergent  and  curving,  2-3  lines  apart, 
4-8  lines  long,  \  line  broad,  glabrous ;  inflorescence  terminal  in 
a  capitate  head,  about  \  inch  broad,  upon  a  peduncle  bare  at  its 
base  for  a  length  of  4  lines  ;  caljcles  closely  approximated  upon 
the  4  faces  of  the  peduncle,  depressed,  concave,  with  lacerated 
margins;  calyx  globular,  with  5  unequal  small  teeth;  corolla 
yellow,  glabrous ;  tube  slender,  cylindrical,  of  a  greenish  hue, 
4^  lines  long ;  segments  acute,  subreflexed,  yellow  outside,  reddish 
within,  2  lines  long,  \  line  broad. 

2.  QuiNCHAMALii/M  CHILENSE,  MoUna,  Saggio  (1782),  edit. 
Brit.  (1809)  i.  p.  123  {non  A,  DC)  ;  Lam,  Diet,  vi.  34,  in  parte 
(1804)  ;  Willd,  Syst.  \u  1217  (1799)  ;  Hooh,  Voy,  Beechey,  p.  44, 
in  parte  (1841).  In  Chile  centrali :  r.  v,  et  sieeo  in  herb,  meo 
(no.  227),  Concon,  prov.  Valparaiso. 

I  found  this  plant  in  1820,  its  vernacular  name  being  Quincha- 
mali.  It  is  annual,  with  a  stoutish,  fistulose,  herbaceous  stem, 
about  5  in.  high  (sometimes,  according  to  Molina,  9  in.  in  height), 
bare  at  its  base  for  1  inch,  thence  throwing  up  about  6  suberect 
alternate  branches^  again  branched,  all  rising  to  the  same  level ; 
leaves  4  lines  apart,  patently  diverging  and  curving  upwards, 
linear-lanceolate,  acute  at  both  ends,  with  subrevolute  margins, 
glabrous,  1-nerved,  with  many  transverse  veins,  6-7  lines  long, 
i  line  broad,  on  a  short  slender  petiole ;  inflorescence  terminal, 
with  numerous  sessile  flowers  aggregated  in  a  subglobular  head 
i  inch  in  diameter ;  calycles  cupuliform,  with  a  lacerate<l  margin, 
persistent,  crowded  upon  the  4  faces  of  the  acutangular  peduncle ; 
calyx  globular,  often  caducous,  1  line  in  diameter,  4-costate,  each 
nerve  terminating  in  a  short  acute  tooth,  the  outer  one  a  little 
longer ;  tube  of  corolla  slender,  3  lines  long,  shortly  adnate  at  its 
base  to  the  ovary ;  segments  5,  acutely  triangular,  2^  lines  long, 

LINN.  JOURN. — BOTANY,  TOL.  XVII.  Ii 


Digitized  by 


Google 


186  KB.  J.  KEEB8  OIT  BOMS 

with  valvate  »8tiyation  ;  stamena  5,  altogether  exserted,  inserted 
in  the  mouth  of  the  tuhe  opposite  the  segmenta ;  filaments 
slender,  as  long  as  the  anthers,  which  reach  the  top  of  the 
segments ;  anthers'  as  in  the  gen.  char. ;  style  slender,  S-grooYed ; 
stigmata  3,  roundish  ;  ovary  globular,  3-costate,  crowned  by  the 
5-glandular  disk,  1-loeular ;  ovules  8,  suspended  from  the  apex  of 
a  free  central  placenta ;  fruit  globular,  enclosed  within  the  free 
calyx,  its  structure  as  in  the  generic  character. 

8.    QUINCHAMALIXTM  PEOCUMBENS,  B.  Sf  P,  FloT.  PerUV.  U,  p.  1, 

tab.  107  h. — Q.  chilense,  Lam,  (non  Molina)  Illustr.  ii.  135,  tab. 
142 ;  id.  Diet,  Suppl  iv.  p.  638,  tab.  142 ;  A,  DC,  in  parU, 
Prodr.  liv.  p.  625. — Quinchamalium  Dombeyi,  ^r{>«yn.  ex  Hombron^ 
Voy.  Cog[,  tab.  58,  sine  descript. ;  A,  DC,  Prodr,  xiv.  p.  626. — 
Quinchamalium  linifolium,  Meyer  (non  FeuilU),  Nov,  Act.  xix. 
Suppl  p.  412.     In  Peruvia,  prov.  Tarma :  non  vidi. 

As  the  details  given  by  Brongniart  and  Meyer  offer  no  characters 
at  variance  with  those  afforded  by  Buiz  and  Pavon,  all  the  above 
citations  may  be  comprised  under  one  species.  Boot  fusiform, 
from  which  arise  7  or  8  stems,  the  2  external  ones  procumbent, 
the  others  divergent  or  erect,  5  in.  long,  mostly  simple,  slender, 
glabrous,  striate ;  leaves  linear,  sessile,  acute  at  the  apex,  marked 
at  the  base  by  a  purple  spot,  sparse,  erecto-divergent,  glabrous, 
4-9  lines  long,  ^  line  broad ;  inflorescence  terminal,  bearing  many 
spicately  congested  flowers  in  a  dense  head ;  calycles  depressed, 
closely  investing  the  faces  of  the  quadrangular  peduncle ;  calyx 
globular,  with  an  oblique  mouth,  showing  4  small  acute  teeth, 
one  of  which  is  somewhat  longer  ;  corolla  tubular,  purplish  red 
outside,  yellow  within,  glabrous ;  tube  cylindrical,  pentangular, 
9  lines  long;  segments  5,  acutely  oblong,  8  lines  long,  |  line 
broad,  expanded  ;  stamens  inserted  in  the  mouth,  exserted  ;  style 
slender,  reaching  the  stamens  ;  ovary  small,  globose,  invested  by 
the  free  calyx ;  pericarp  globose,  enclosed  within  the  calyx,  now 
somewhat  enlarged. 

4.  QuiNOHAMALirM  MAJUS,  Brongn,  ex  Homhron,  Voy,  Coq,  tab. 
51  A,  sine  descr. ;  A.  DC,  I,  e,  p.  625 ;  Qay,  Chile,  v.  319.— 
Quinchamalium  chilense,  var.  robustior.  Hook,  Voy,  Beechey,  p.  44. 
— Quinchamalium  breviflorum,  Presl,  Epim.  Bot,  p.  246. — Quin- 
chamalium rugosum,  Phil,  Linn,  xxxiii.  p.  238.  In  Chile,  prov. 
Central :  v.  v.  et  sice,  in  herb,  meo  (227*),  Quintero,  prov. 
Valparaiso. 
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Stems  slender,  2-4,  flexuose,  8-12  in.  high,  shortly  branching 
towards  the  summit,  glabrous,  bare  below  the  middle;  leaves 
spreading,  acutely  linear,  sessile,  glabrous,  6-12  lines  long,  j  line 
broad,  upper  ones  minutely  ciliate  on  the  margins  ;  inflorescence 
terminal ;  flowers  spicate,  subapprozimate ;  calycles  depressed- 
cupular,  attached  to  the  4t  faces  of  the  peduncle  in  close  order  ; 
calyx  small,  globular,  rugose  at  the  base,  4-dentate,  teeth  ovate, 
minute,  except  the  external  one,  which  is  much  longer,  suddenly 
acute,  with  a  red  margin  ;  tube  of  corolla  slender,  widening  in  the 
mouth,  3|  lines  long,  glabrous,  pui*pli8h ;  segments  narrow,  linear, 
acute,  yellow,  2|  lines  long,  3-nerved  at  the  base;  stamens 
exserted ;  anthers  narrow,  linear ;  fruit  rugous  according  to 
Philippi.     A  species  much  resembling  Q,  gracilis  in  habit. 

6.  QxjiKOHAMALTUM  GRAOILE,  J&r<wiy».  ex  Homlron,  Voy.  Coq. 
tab.  52,  sine  descr.  (1825) ;  Gay,  Chile,  v.  320  (1849) ;  A.  DO, 
Prodr,  xiv.  p.  625  (1856). — Quinchamalium  chilense,  var.  gracile, 
Hook.  Voy.  JBeechey,  p.  44  (1841). — Quinchamalium  ericoides, 
Brongn.  L  e.  tab.  52 ;  Gay,  Chile,  I.  c.  p.  320  (1849).— Quincha- 
malium  minutum,  Phil.  Ann.  Univ.  Chile  (1862) ;  Linn,  xxxiii. 
p.  233  (1864). — Quinchamala  tenuis,  Steud.  Nomencl.  ii.  p.  429 
(1841).  In  Chile,  prov.  austro-centr. :  v.  s.  in  herb,  meo,  (n.  7934) 
ins.  Chilo6  {Capt.  King),  (n.  6630)  Concepcion  (Dr.  Miller), 
(n.  21039)  ChQe  {Cuming). 

A  very  slender,  flexuous,  fibrilliferous  root,  3)  inches  long, 
throwing  up  about  3  erect  slender  stems  2-3^  inches  high  ;  leaves 
very  slender,  linear,  erecto-divergent,  subfalcate,  mucronate,  gla- 
brous, approximate,  4-9  lines  long,  ^-^  line  broad,  on  a  very 
slender  petiole  \-l  line  long ;  inflorescence  terminal,  in  a  small 
capitate  head,  consisting  of  many  small,  orange-coloured,  approxi- 
mated flowers  ;  coroUa  tubular,  divided  for  half  its  length  into  5 
acute  segments ;  stamens  included,  style  subexserted ;  fruit  small, 
globular,  5-costate,  of  a  lemon-colour,  enclosed  within  the  free 
calyx,  which  has  5  unequal  small  teeth. 

6.  Quinchamalium  elegam-s,  Presl,  Epim.  Bat.  p.  246  (1851) ; 
Wdlp.  Ann.  iii.  315. — Quinchamala  tenuis,  ^iftftw?.  J^om.ii.  p.  429,  ex 
plant,  suh  Q. Chilense  (Bertero,  681).  In  Chile,  prov.  Central. :  v. ». 
in  herb,  meo,  (20661)  Chile  (BHdges,Se6),  (21088)  Chile  (Cuming) . 

Stems  several,  slender,  subdecumbent,  curving  upwards,  |  line 
thick,  striolated,  glabrous,  foliiferous  from  the  base ;  axils  1-3  lines 
apart ;  leaves  linear,  almost  filiform,  with  a  pungent  point,  very 
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patent  or  deflected,  12-20  lines  long,  i  line  broad ;  .inflorescence 
terminal,  capitate,  subglobular,  \  in.  broad,  upon  a  peduncle  bare 
at  its  base  for  |-1  in. ;  flowers  numerous,  sessile,  very  approxi- 
mated ;  calycle  depressed  ;  calyx  small,  globose,  f  line  broad,  4- 
eostate,  with  unequal,  short,  acute  teeth,  one  being  a  little  larger ; 
tube  of  corolla  cylindrical,  curved,  3  lines  long ;  segments  oblong, 
acute,  2  lines  long,  ^  line  broad,  yellow  and  glabrous  inside, 
greenish  outside,  as  well  as  the  tube ;  stamens,  style,  and  stigma 
ezserted  as  far  as  the  tips  of  the  segments. 

7.  QuiNCHAMALruM  FBUTI0ULO6VM,  Steud.  I^om,  ii.  p.  429  ;  A. 
DC.  I  e.  p.  626  (Bertero,  1271),  sine  char. :  v.  «.  in  herh.  meo^ 
(19555)  Chile,  Cordillera  de  Chillau  {Germain). 

A  suffiruticose  plant,  with  decumbent  stem  branching  dicboto- 
mously  or  alternately ;  branches  5  in.  high,  slender,  erect,  sub- 
angular,  finely  striolated,  glabrous  ;  leaves  2  lines  apart,  younger 
ones  closer  and  subimbricated,  spathulately  linear,  sessile,  obtuse 
at  the  base,  mucronulate  at  the  apex,  curvingly  patent,  l-nerved, 
with  many  thickish  horizontal  veins,  6-8  lines  long,  |  line  broad  ; 
inflorescence  terminal  in  a  subcapitate  head;  flo'wers  approxi- 
mated ;  calycles  crowded  on  the  spicate  peduncle ;  calyx  small, 
globular,  4-dentate,  the  external  tooth  narrow,  as  long  as  the 
calycine  tube ;  tube  of  corolla  slender,  striolated,  obsoletely 
pilose,  2^  lines  long ;  segments  acute,  snbrefiexed,  with  the  tube 
externally  greenish,  bright  yellow  and  glabrous  within,  1^  line 
long,  ^  line  broad  ;  stamens  inserted  in  the  mouth  ;  anthers  half 
exserted. 


These  three  genera  were  assigned  to  the  Santalacew  by  Prof. 
A.  DeCandolle  in  1856  *,  and  about  the  same  time  also  by  the 
authors  of  the  *  Genera  Plantarum*  f,  because  of  the  supposed 
presence  of  a  perigonium,  which  signifies  that  the  calyx  and 
corolla  are  combined  into  one  body.  But  it  is  shown  by  the 
preceding  details  that  in  each  of  these  instances  there  exists  a 
calyx,  which,  though  small,  is  invariably  present,  always  free  and 
distinct  from  the  corolla,  and  in  each  genus  supported  by  a  free 
calycle.  Thus  it  is  manifest  that  these  three  genera  cannot 
belong  to  Santalacea,  and  there  can  be  no  doubt  whatever  that 
they  agree  in  all  respects  with  Olacaceay  with  the  addition  of  a 

*  PrcKlr.  xiy.  pp.  624,  626,  027.  t  Gen.  i.  p.  345. 
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calycle  in  each  flower,  which  places  them  in  a  distinct  tribe  of 
the  family. 

Prof.  Baillon  also  places  these  genera  in  Santalacea^  which, 
according  to  him,  together  with  Olaeacea^  belong  to  a  mere 
section  of  the  Loranthacea* :  the  validity  of  this  view  need  not 
be  here  discussed,  as  his  definitions  are  not  consonant  with  the 
facts. 

DESCBIPTION  OF  THE  PLATBS. 
Platb  V. 

Fig.    1.  Portion  of  a  plant  of  MyoachUos  oblonga :  natural  size. 

2.  The  calycle :  natural  size. 

3.  The  eame,  with  the  2  free  sepals  seated  within  it,  which  embraoe  the 

base  of  the  corolla  ; 

4.  The  corolla,  seen  from  above :  both  natural  size. 
6.  The  calycle:  magnified, 

6.  The  2  free  sepals:  aUo  enlarged. 

7.  The  corolla,  seen  sideways ; 

8.  The  same,  showing  the  basal  portion  of  its  tube  agglutinated  to  the 

OTary,  ite  free  portion  being  cat  open  to  expose  the  6  segments, 
leaving  one  of  the  stamens  in  tUu ; 

9.  The  flye  stamens,  seated  on  the  margin  of  the  disk,  all  opposite  to  the 

segments:  all  magnified. 

10.  One  of  the  segments  of  the  corolla,  seen  donially,  to  show  tJie  short 

mucroniform  spur  below  the  apex :  magnified.  ' 

11.  A  longitudinal  section  of  the  ovary,  style,  and  stigma,  showing  its 
solitaiy  cell,  from  the  bottom  of  which  arises  the  free  filamentous 
placenta,  from  the  apex  of  which  3  small  oyules  are  suspended :  mag- 
nified. 

12.  .The  fruit,  supported  by  the  persistent  calycle  and  sepals :  natural  size, 

13.  The  same,  with  half  of  the  pericarp  removed  to  show  the  enclosed  nut. 

14.  The  solitary  albuminous  seed  oemoyed,  having  no  integument,  showing 

the  persistent  filiform  pUcenta  pushed  on  one  side :  natural  size. 

15.  The  same:  magnified. 

16.  The  persistent  placenta,  with  the  2  abortive  ovules :  magnified. 

17.  A  longitudinal  section  of  the  albuminous  seed,  with  the  enclosed 

embryo:  magnified. 

18.  The  embryo  separated,  with  its  superior  radicle  and  2  short  cotyledons : 

magnified. 

Plate  VI. 

Fig.    1.  Drawing  of  a  plant  of  Arjona  rigida ; 

2.  The  calycle,  with  its  oupular  base  shown  from  the  inside ; 

3.  A  flower,  supported  by  its  2  sepals :  all  nafvrnl  i»ce. 

4.  The  calycle :  magnified. 


*  AdansoniH,  iii.  pp.  114,  115. 
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Fig.    5.  The  2  sepals,  removed  from  the  calyde  where  thej  were  seated  ; 

6.  The  corolla,  which  with  the  sepals  are  seated  on  the  ooncaye  base  of 

the  caljcle ; 

7.  The  corolla,  with  its  basal  portion  agglutinated  to  the  ovarj,  tiie 

superior  tubular  portion  cut  open  to  show  the  hairy  patches  at  the 
base  of  the  segments :  aU  magnified, 

8.  A  stamen  (enlarged),  shown  in  three  positions;  the  6  stamens  are  in- 

serted in  the  mouth  of  the  tube,  opposite  to  the  hairy  pat^^ea. 

9.  A  tetrahedral  grain  of  pollen :  exceedingly  magnified. 

10.  The  ovary,  style,  and  stigma :  slightly  enlarged. 

11.  The  ovary,  crowned  by  the  persistent,  conical,  5-lobed  disk  ; 

12.  A  longitudinal  section  of  the  same,  showing  it  to  be  unilocular  at  the 

summit,  trilocular  below,  with  a  central  line  up  the  middle,  indi- 
cating the  union  of  the  three  dissepiments,  from  the  apex  of  which 
3  minute  ovules  are  suspended :  both  magnified. 

13.  The  fruit :  natural  size. 

14.  The  same,  supported  by  the  calyde  and  sepals,  and  surmounted  by  the 

persistent  disk :  mttch  magnified. 

15.  A  longitudinal  section  of  the  same,  showing  ita  solitary  suspended  seed, 

the  placenta  and  2  abortive  ovules  still  remaining; 

16.  The  solitary  albuminous  seed  without  any  integument ; 

17.  A  longitudinal  section  of  the  same,  with  its  included  embryo ; 

18.  The  embryo  extracted,   showing  the  superior  radicle  and  2  much 

smaller  cotyledons :  aU  magnified  on  the  same  scale.     . 

Pl^ATB  VII. 

Fig.    1.  A  plant  of  Quinohamalium  chilense. 

2.  A  portion  of  the  inflorescence :  natural  eUse. 

3.  Portion  of  the  quadrangular  peduncle,  bearing  on  each  of  its  4  faces  a 

row  of  persistent  calydes,  from  which  the  flowers  have  fallen  away  ; 

4.  A  concave  calyde :  both  somewhat  magnified. 

5.  A  flower  seated  in  its  calyx  ; 

6.  The  flower  removed :  both  natural  size. 

7.  The  5-toothed  globular  calyx,  one  of  tlie  teeth  longer  than  the  others  ; 

8.  The  base  of  the  tube  of  the  corolla  adnate  to  tlie  ovary,  endosed  within 

the  free  calyx ; 

9.  The  corolla  separated :  aU  magnified  on  the  same  scale. 

10.  The  upper  free  portion  of  the  corolla  cut  open  to  show  the  5  stamens 

placed  opposite  to  its  segments ; 

11.  A  stamen,  shown  in  front  and  sideway :  slightly  magnified. 

12.  A  transverse  section  across  the  segments  of  the  corolla^  to  show  the 

manner  of  aestivation  :  enlarged. 

13.  A  portion  of  the  style  and  stigma :  much  magnified, 

14.  The  ovaiy,  surmounted  by  the  persistent  disk ; 

16.  A  longitudinal  section  of  the  same,  shewing  it  to  be  unilocular,  with  a 
free  central  placenta  rising  from  the  base,  bearing  on  it»  apex  3 
suspended  ovules :  both  magnified. 

16.  A  fruit,  endosed  within  the  persistent  calyx ; 

17.  The  fruit  extracted  :  both  natural  ties. 
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Fig.  18.  The  aame :  magnified, 

19.  The  omstaoeouB  pericarp  of  the  same,  with  the  nucleus  taken  away ; 

20.  The  albuminous  nucleus  extracted,  showing  the  persistent  placenta ; 

21.  A  longitudinal  section  of  the  same,  showing  the  included  embryo ; 

22.  The  embi70  extracted,  shown  in  two  positions:  all  magnified,  on  tki 

same  scale. 


The  Fungi  of  Texas.    Bj  M.  C.  Cooke,  A.L.S. 
[Read  April  4,  1878.] 
(Abstract.) 
The  communication  of  which  the  following  is  an  abstract  con- 
tained an  enumeration  of  a  small  collection  of  Fungi  made  by  Mr. 
H.  W.  Bayenal  in  a  trip  to  Texas  some  few  years  since.     In  ad- 
dition to  this,  all  preyiously  recorded  species  for  that  State  were 
collated,  and  the  result  was  the  determination  of  a  total  of  149 
species  as  all  which,  up  to  the  present,  hare  been  recorded.     This 
number  is  exceedingly  small,  and  only  serves  to  prove  how  very 
little  is  known  of  the  mycologic  flora  of  a  state  which  probably  is 
as  rich  in  fungi  as  South  Carolina. 
The  following  twenty-five  species  are  all  that  are  absolutely  new. 

CoBTioruM  CABNEt7M,  Berk,  4c  Cooke. — Effusum,  membrana- 
ceum  yel  subceraceum,  ochraceo-carneuro,  ambitu  albo-fibrillo- 
sum ;  hymenio  tenui,  subglabro,  IsBvi,  siccitate  rimoso. 

On  logs.     Houston,  Texas  {Bav.  78). 

The  hymenium  gives  rise  to  fusiform  rough  cysts,  such  as  are 
found  in  Corticium  cinereum,  which  project  above  the  surface,  but 
do  not  occasion  any  velvety  appearance,  either  to  the  naked  eye 
or  under  a  lens. 

Ctphella  cokvolitta,  Cooke, — Sparsa ;  pileo  cupuliformi  (1-2 
m.  m.)  demum  applanato,  margine  membranaceo,  involuto,  extus 
albo,  intus  cameo-rubro ;  sporis  oblongis  ('007  m.  m.). 

On  trunks.    Houston  (Bav,  295). 

Phoma  HYBTEBII70BMS,  Cooke. — Gj-regaria ;  peritheciis  atris, 
elongatis,  hysteriiformibus,  ad  basin  applanatis ;  sporis  ellipticis, 
binucleatis,  hyaHnis  ('01-'012  m.  m.). 

On  herbaceous  stems.     Ghdveston  (Bav.  224). 

PHLTCT^sirA  siaLACiB,  Cbo^.— Tecta,  minuta,  brunnea,  dense 
gregaria,  pauce  elevata ;  sporis  filiformibus,  elongatis,  ad  apicem 
curvulis  ('02-'025  m.  m.). 

On  SmUaa,    Houston  (Bav.  208,  209). 
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Hekdebsonia  maoka,  Cooke. — Erumpeas  in  lineas  seriatas  dis- 
posita ;  peritheciis  atris,  subglobosis,  hinc  illic  connatis,  dothi- 
dioideis,  irregulariter  fissuratis  ;  sporis  cylindraceiB,  obtusis,  8-5- 
aeptatis  (OS-OeS X  01  m.  m.). 

On  herbaceous  steins.     Houston  (Bav.  140). 

DiscELLA  LEOUMiNUM,  CooJce, — Congesta  ;  pustulis  irregulari- 
bup,  maculam  nigram  effbrmantibus,  demum  confluentibus ;  sporis 
ellipticisvelpyriformibus,  uninucleatis,  hyalinis  (•012-"015in.in.). 

On  legumes  of  Frosopis,     Galveston. 

DisoELLA  ANGTTLATA,  Cooke, — Gregarla,  tecta,  epidermide  in 
iissuris  angulatis  diffindens ;  sporis  fusoideo-elongatis,  hyalinis 
(02 X -004  m. m.). 

On  limbs  of  trees.     Galveston  {JEtav.  58). 

Phtllostiota  miceopuncta,  Cooke, — Epiphylla;  peritheciis 
minutis,  atris,  in  maculis  suborbicularibus  congestis ;  sporis  mi- 
uutis,  ovatis,  hyaliuis  (003' m.  m.  long.). 

On  leaves  of  Persea  carolinenns,     Houston  {Bat,  235). 

Septobia  MAGsroLiJ9,  Cooke, — Epiphylla  ;  peritheciis  atris, 
subimmersis,  in  maculis  irregularibus  brunneis  congestis ;  sporis 
linearibus,  nucleatis  ('025-03  m.  ro.  long.). 

On  leaves  of  Magnolia  grandifiora,     Houston  {Bav.  8). 

Spobidesmium  MiTKDULUM,  Cooke, — Effusum,  album;  sporis 
subovatis,  cellulosis,  atro-brunneis,  subopacis,  diu  adhorentibus 
(016  X  '01  m.  m.). 

On  oak  logs.     Houston  {Bav.  197). 

Macbospobitm  compactum,  Cooke, — Atrum,  in  crusta  com- 
pacta  effusum ;  hyphis  fasciculatis,  brunneis,  septatis,  simplici- 
bus ;  sporis  ovalibus,  obtusis,  cellulosis,  fuligineis  ('02-'03  X 
•012-014  m.m.). 

On  stems  of  Bicinus.    Houston  {Bav.  272,  273). 

Gebcospoba  Gkaphaliacea,  Cooke, — Amphigena  ;  hyphis 
fasciculatis,  simplicibus,  in  maculis  suborbicularibus  fuscis  oriun- 
dis  ;  sporis  robustis,  linearibus,  3^-septatis,  hyalinis  ('04--07  x 
•005  m,  m.). 

On  leaves  of  Chiaphalium,     Houston  {Bav,  283). 

PaTellabia  cianea,  Cooke, — Sparsa,  atro-cyanea ;  cupulis  ap- 
planatis,  orbicularibus  (|-1  m.  m.)  convexjs  ;  ascis  clavatis,  sea- 
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ailiboB ;  sporidiis  clayatis  vel  fusoideis,  8-5-8eptati8,  subconBtric- 
tis  ('03  X  '007  m.  m.)  cellulis  nucleatis ;  pfuraphjaibus  clavatis, 
simplicibus  vel  furcatis,  sunum  atro-cjaneis. 
On  herbaceous  stems.     Houston  (Bav,  223). 

Hystbbiuk  (G-LOimTM)  MEDiTTM,  Cooke. — Peritheciis  ellipticis 
Tel  elongatis,  utrinque  obtusis,  supra  applanatis,  atris,  dense  gre- 
gariis  yel  subconfluentibus  ;  ascis  cjlindraceis  ;  sporidiis  OTalibus, 
demum  uniseptatis,  hjalinis  ('008-*01  X  004  in.  m.). 

On  decorticated  Berchemia.     Houston  {Bav,  293). 

DiATBTPE  (Diatbtpblla)  opaca,  CboA:^.— Erumpeus,  suborbi- 
cularis,  atro-brunnea ;  ostiolis  depressis,  sulcatis,  vix  distinc- 
tis ;  ascis  clavatis,  longe  stipitatis ;  sporidiis  leviter  curviilis, 
numerosissimis,  subluteolis. 

On  Hex  apaea.     Houston  (Bav,  243). 

In  some  respects  resembling  Diatrype  quercina^  but  smaller, 
neater,  and  in  many  other  respects  distinct. 

DiATBYPB  BUMPEKs,  Cooke. — EUiptica,  tenuis;  ostiolis  yix 
prominulis,  cuticula  rupta  cinctis ;  ascis  cjlindraceis ;  sporidiis 
late  amygdalsformibus,  atro-brunneis,  opacis  ('015  x  *009  m.  m.). 

On  bark.     Galvest<Jn  Bay  (Bav,  63). 

DiATBYPE  BXUTAN8,  CooJce, — Late  effusa,  nigra,  subcuticu- 
laris  ;  ostiolis  punctiformibus,  depressis  ;  aacis  cylindraceis  ; 
sporidiis  ellipticis,  utrinque  ^tenuatis,  brunneis,  uninucleatis 
(•015x-008m.m.).  ^ 

On  bark.    Galveston  Bay  (^i^.  76). 

Sphjsbia  (Immebs^)  B0TULJ58P0BA,  CooJcc, — Gregaria,  iin- 
mersa ;  peritheciis  atris,  elongato-compressis,  poro  pertusis  ; 
ascis  saccatis ;  sporidiis  cylindraceis,  rectis  vel  leviter  curvulis, 
utrinque  obtusis,  uniseptatis,  fuscis,  cellulis  insBqualibus  ('07-'08 
x-012m.m.). 

On  old  oak  rails.     Houston  (Bav,  202). 

SpHJBBiA  (Ikhebs^)  texenbib,  CooJce, — Sparsa,  grisea ;  peri- 
theciis Bubglobosis,  in  ligno  nigro  facto  immersis,  vix  prominulis  ; 
asds  cylindraceis  ;  sporidiis  lanceolatis,  uniseptatis,  hyalinis 
(015-006  m. m.). 

On  oak  rails.     Houston  {Bav.  250). 

SpHiBBiA  (OBTEOTiE)  PEBTACTA,  (7(wA?tf.— Subtecta,  scriata ; 
peritheciis  globosis,  atris,  demum  supra  conspectis,  poro  pertusis ; 
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ascis  clayatis,  sessilibus ;  sporidiis  ellipticis,  utrinque  attenuatii, 
hyalinia  (•02--023  X  01  m.  m.). 

On  fallen  branches.    Ghdyeston  Bay  {Bav,  57). 

Sph^bul  (Caulicol*)  tobulasfoba,  Cooke. — Gregaria;  pe- 
rithecia  atra,  subconoidea,  ad  basin  applanata,  demum  nada; 
sporidiis  linearibus,  multiseptatis,  bninneis,  subconstrictis,  tora- 
loideis  ('08  x  004  m.  m.).  j 

On  herbaceous  stems.     Houston  (JB^.  60).  « 

Sph^bia  (CAiTLiooLiB)  TIT^SPOBA,  Cbo^d.— Gregaria,  tecta; 
peritheciis  subglobosis,  parvulis,  brunneis,  poro  pertusis;  ascia 
clavatis;  sporidiis  breviter  clavatis,  simplieibus,  hjalinis  ('012- 
•016  X  '006  m.  m.).  j 

On  flower-stalk  of  Yucca.    Houston  {Bav.  18).  ! 

Sporidia  in  form  resembling  grape  seeds,  but  apparently  imma-     \ 
ture ;  possibly  they  would  ultimately  become  coloured. 

Sph^bella  extjtans,  CboAr^.—Maculis  minutis,  atro-brunneis ; 
peritheciis  paucis,  immersis,  demum  epidermide  operculoideis 
exutantibus  ;  ascis  clavato-cylindraceis  ;  sporidiis  elongato- 
ellipticis,  insequaliter  uniseptatis,  hyalinis  (022 x  '004  m. m.). 

On  upper  surface  of  leaves  of  Persea.    Houston  (Hav.  46). 

The  cuticle  of  the  leaf  is  cast  off  in  little  opercular  disks  abore 
the  perithecia,  somewhat  in  the  manner  of  the  operculum  in 
Ste^fia, 

DoTHiDEA  iLTOis,  Cookc. — Gregaria^  erumpens ;  pustulia 
ellipticis,  atris,  cellulis  stromate  inclusis ;  ascis  clavatis ;  spo- 
ridiis ellipticis,  s»pe  utrinque  leviter  attenuatis,  simplieibus,  hya- 
linis ('03x01  m.m.). 

On  bark  of  Ilea;  opaca.    Houston  (Bav,  284). 

Stiomatea  obegabia,  Cooke. — Epiphylla;  peritheciis  grega^ 
riis,  erumpentibus,  atris,  globosis,  subnitidis;  ascis  cylindnceifl ; 
sporidiis  subglobosis,  hyalinis  (*01-'0I2  X  '009  m.  m.)  . 

On  unknown  leaves.    Meskat  Bay  {Sav.  806). 
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On  the  Mechanism  for  the  Fertilization  of  Meyenia  erectOy  Benth. 
B/  E.  Iewin  Lynch,  of  Kew  Gardens.  (Communicated 
by  Dr.  J.  Moeie,  F.L.S.)  K 

[Read  April  18,  1878.] 

I  HAVE  the  pleasure  of  bringing  before  the  notice  of  the  Society, 
in  the  flowers  of  Meyenia  erecta,  a  previously  unobserved  mecha- 
nism to  the  end  of  cross- fertilization ;  and  by  means  of  the  ac- 
companying woodcut  I  trust  I  shall  be  able  in  a  few  words  to 
convey  a  sufficiently  intelligent  description.  The  corolla  is 
funnel-shaped,  slightly  curved,  and  lies  in  a  nearly  horizontal  po- 
sition. The  anthers  are  placed  about  midway  in  the  tube,  and 
their  backs  are  pressed  against  its  upper  wall.  The  style  is 
slender  *  and  flexible ;  it  equals  the  tube  in  length,  and  runs 
along  a  little  groove,  as  it  were,  in  the  roof ;  so  that  the  peculiar 
stigma  is  placed  just  at  the  mouth  and  immediately  over  it. 

Now  comes  the  most  important  part  of  the  mechanism.  The 
stigma  consists  of  two  lips;  the  upper  is  folded  into  a  tube 
and  points  straight  forward.  Through  tins  lip  alone  is  it  pos- 
sible for  the  pollen  to  fertilize  the  ovules.  Pollen  touching 
the  lower  lip  would  seem  here  to  be  of  no  avail.  What,  then, 
is  its  use  ?  It  will  be  seen,  in  contrast  to  the  other,  that  it  is 
spread  open  and  projects  downwards  over  the  entrance  to  the 
tube ;  and  its  use  is  to  act  as  a  lever,  in  this  way : — If  an  insect 


Sketches  of  the  flower  of  Meyenia  erecta^  to  illustrate  points  connected  with 
its  mode  of  fertilisation.  A.  Flower  from  above,  foreshortened  Tiew.  B. 
Lateral  view  of  the  flower  in  section,  showing  position  and  form  of  pistil  and 
stamens.  These  two  figures  are  about  natural  size.  0.  Anther,  enlarged. 
D.  An  ideal  transrerse  section  to  show  the  relative  positions  of  pistil  and 
stamens. 

*  In  the  drawing  somewhat  stouter  than  obtains  in  the  natural  object. 
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alights  on  the  limh  and  essays  to  enter,  in  so  doing  the  lever 
is  pushed  in,  so  that  the  receptive  surface  of  the  upper  lip  is 
brought  down  on  its  back,  where  lies  a  supply  of  pollen  from  ano- 
ther flower.  In  this  way,  then,  pollenization  is  secured.  Passing 
on,  the  insect  releases  the  lever,  and  the  stigma  assumes  its  former 
position.  Now  we  have  to  see  bow,  in  the  first  place,  the  back  of 
the  insect  became  charged  with  pollen.  In  going  to  and  returning 
from  the  nectar  at  the  bott9m  of  the  flower,  it  would  evidently 
brush  the  pollen  ofl"  the  hairs  of  the  anthers  above,  by  which  it  has 
been  retained.  This,  then,  is  the  use  of  the  anther-hairs ;  had 
the  pollen  fallen  to  the  floor  of  the  tube,  it  could  not  have 
been  carried  away.  The  insect  now  has  to  pass  out,  and  again 
the  lever-lip  of  the  stigma  comes  into  action.  Just  as  it  effected 
pollenization  when  the  insect  entered,  so  now  it  prevents  contact 
of  the  pollen  of  its  own  flower.  It  is  easily  seen  that  the  upper 
and  receptive  lip  is  pushed  up  out  of  the  way  by  pressure  from 
within  against  the  lever. 

Under  the  microscope,  I  find  that  the  edges  of  the  two  lips 
appear  to  be  different ;  the  papillae  of  the  receptive  lip  are  shorter 
than  those  of  the  lever-lip  and  its  edge  is  thickened.  I  am  in- 
debted, however,  to  bright  weather  for  a  strong  confirmation  of  the 
mechanical  views  I  have  above  expressed.  I  have  then  observed 
that  the  receptive  lip  has  been  bathed  with  mucous  while  the 
lever-lip  has  been  quite  dry  ;  the  one  has  thus  been  shown  to  be 
receptive  and  the  other  not. 

I  have  the  support  of  Mr.  Charles  Darwin,  to  whom  I  have 
shown  the  specimens,  in  saying  that  this  peculiar  structure  so 
far  is  thus  apparently  correctly  explained.  It  appears  to  me  evi- 
dent, and  perhaps  admits  of  little  doubt,  though  on  first  examina- 
tion I  failed  to  appreciate  clearly  the  beauty  and  use  of  the 
peculiar  mechanism  in  question.  Even  to  give  positive  and  un- 
deniable proof  is  no  easy  matter,  inasmuch  as  I  have  not  been 
able  to  follow  the  precise  steps  in  the  ingress  and  exit  of  the  insects 
for,  be  it  remembered,  the  plant  is  a  tropictd  one,  and  the  plant  in 
this  country  placed  in  a  conservatory;  as  a  consequence  it  is 
extremely  inopportune  and  difticult  successfully  to  notice  the 
mechanism  in  the  act  of  use  under  natural  conditions. 

I  have  attempted  to  fertilize  flowers,  but  without  success ;  and 
this  result  is  due,  no  doubt,  to  the  dark  weather  of  winter,  and 
perhaps  to  a  loss  of  vital  force  consequent  on  the  artificial  condi- 
tions of  cultivation.     Of  this  view  there  appears  confirmation  in 
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the  small  number  of  pollen-grains  produced.  I  belieye  I  am  cor- 
rect in  stating  that  no  seeds  have  ever  been  produced  by  any 
means  in  a  state  of  culture. 

Meyenia  ereeta  is  an  Acanthaceous  shrub  of  western  tropical 
Africa,  and  it  has  purple  or  white  flowers. 


On  the  Seed-structure  and  Q^rmination  of  Fachira  aquaiica. 
By  E.  Ibwin  Ltnch,  of  Kew  Qttfdens.  (Communicated 
by  Dr.  J.  Mtjbie,  F.L.S.). 

[Bead  May  2.  1878.] 
(Platb  YIIL) 

CoMPABATiTSLT  fcw  observations  have  been  made  on  peculiar 
seed-structure  and  germination,  and  therefore  I  bring  before  the 
Society  an  example  possessed  of  much  interest.  The  structure  of 
the  seed  is  of  the  highest  importance,  seeing  that  all  that  follows 
in  germination  may  be  looked  on  as  an  evident  consequence. 

The  seeds  now  in  question  were  received  at  Kew  from  Hon- 
duras in  July  of  last  year  as  those  of  the  "  Provision  Tree  **;  but 
to  what  tree  this  appellation  is  properly  applied  I  was  at  first 
unable  to  discover,  though  being,  without  doubt,  from  the  aspect 
of  the  young  plants,  a  species  of  Paehira.  Specimens  in  flower, 
sent  by  request  for  the  purpose  of  identification,  show  it  to  be 
P.  aquatica. 

The  seeds  vary  in  size  and  slightly  in  form,  apparently  from 
position  and  compression  in  the  fruit.  They  are  without  albu- 
men, and  consist  in  bulk  of  but  one  cotyledon,  which  is  very 
fleshy  and  lobed,  in  a  manner  well  shown  by  the  sketches  in 
Plate  VIII.  This  cotyledon  is  evidently  a  store  of  much  nutri- 
ment, and,  after  germination,  persists  a  long  time.  The  other,  on 
the  contrary,  soon  falls  and  appears  to  have  little  or  no  function  ; 
it  is  always  diminutive  in  size,  and  is  not  fleshy.  The  cotyledons 
are  not  quite  opposite ;  the  smaller  is  always  the  highest,  and  is  abo 
attached  a  little  on  one  side  towards  one  or  other  of  the  angles  of 
the  larger,  which  it  embraces  by  its  under  face.  The  larger  coty- 
ledon determines  the  form  of  the  seed,  and  requires  particular  de- 
scription. Typically  it  has  one  plano-convex  fold  at  right  angles 
with  the  attachment,  forming  half  of  the  spheroid  of  which  the 
whole  may  be  said  to  consist.  There  are,  then,  two  lateral  lobes 
or  folds  which  together  form  the  other  half  of  the  spheroid,  each 


Digitized  by 


Google 


14S  KB.  J.  MIEB8  OK  MAB17PA, 

having  a  nearly  plane  face  where  thej  meefc  in  front  of  the  aria. 
In  some  seeds  the  folds  form  an  acute  angle  with  each  other ;  in 
other  cases  a  rounded  floor  lies  between.  An  idea  of  this  forma- 
tion may  be  taken  by  supposing  a  reniform  flat  cotyledon,  such  as 
is  commonly  seen,  the  upper  half  and  lobes  of  which  are  folded 
upwards  by  a  transverse  line  and  then  thickened  to  assume  the 
form  of  these  seeds. 

Germination  takes  place  in  about  a  fortnight  afler  sowing  ;  the 
small  cotyledon  soon  falls  away,  while  the  larger  of  the  two  persists, 
and  in  one  case  was  exhausted  only  at  the  end  of  nearly  six  months. 

In  the  Kew  Museum  are  germinating  seeds  of  a  species  of  P^ 
chira  which  show,  but  slight  deviation  from  the  usual  structure  of 
seeds  ;  cotyledons  similar  in  all  particulars.  They  show,  however, 
an  approximation  to  the  structure  of  which  the  present  case  is  an 
extreme.  One  cotyledon  is  half  the  size  of  its  fellow,  is  attached 
a  little  higher  up,  and  the  larger  is  slightly  corrugated.  For 
further  comparisons,  consult  the  figures  described  in  the  accom- 
paoying  Plate.  The  materials  are  preserved  in  No.  1  Museum  of 
the  Boyal  Gardens. 

Fachira  belongs  to  the  tribe  or  suborder  Bombaceae  of  Malva- 
ce©,  and  comes  between  the  well-known  genera  Adansonia  and 
Bomhax, 

DESOEIPTION  OF  PLATE  VIII. 
Fig.  1.  Commencement  of  germination,  showing  position  of  small  cotyledon. 

2.  Section  through  large  cotyledon,  showing  attachment  and  the  relatiTe 

position  of  small  cotyledon. 

3.  Upper-face  view  of  small  ootjledon. 

4.  A  side  view  of  the  same. 

5.  Toung  plant  with  cotyledon  still  attached. 

6.  Cotyledon  of  same  plant  reduced  to  three  fourths  natural  sise.    A 

rounded  floor  is  seen  between  the  folds,  in  contrast  to  fig.  2,  where 
the  folds  make  an  acute  angle  with  each  other. 

7.  Pachira,  sp.,  in  Kew  Museum  above  referred  to.    It  shows  the  adhe- 

rence of  two  others  of  arrested  growth,  resulting  from  the  production 
of  several  embryos  on  the  same  seed. 


On  Mdrupa,  a  Oenus  of  the  Simarubaces. 
By  JoKs  Mikes,  F.B.S.,  F.L.S.,  Ac. 

[Bead  May  2, 1878.] 

(Platbs  IX.  A  X.) 
In  *  Trimen's  Journal  *  (1878)  I  gave  a  hasty  and  very  incomplete 
notice  of  Marupa,  and  I  now  contribute  more  complete  details  of 
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this  yerj  curious  genus.  On  examining  the  vegetable  products 
in  the  Brazilian  collections  sent  to  the  Paris  Exhibition  of  1867, 
partly  under  my  charge,  I  noticed  a  singular  fruit  preserved  in 
alcohol,  numbered  438  in  the  French  Official  Catalogue,  p.  75,  a 
specimen  contributed  by  Senores  Souza  and  Almeida  from  Pari, 
and  ticketed  '*  Marupi  ou  Simarubd  ";  and  among  the  samples  of 
wood  was  one  from  the  same  contributors,  marked  "  Marupa  '*  and 
''Pao  pombo,"  so  called  because  the  fruits  of  this  tree  are  eagerly 
devoured  by  wild  pigeons. 

The  solitary,  oblong,  gibbous  fruit  is  very  little  smaller,  but 
of  the  same  shape  as  that  of  Samadera  indica,  described  and 
figured  by  GsBrtner*.  Both  are  essentially  alike  in  structure, 
though  very  different  in  their  development :  in  Gsertner's  plant 
the  pericarp  is  very  thick,  homogeneously  integral,  and  subcoria- 
ceous ;  while  in  the  Para  fruit  it  is  disintegral,  being  separated 
into  a  very  thin  pergamineous  bladder-like  epicarp  and  a  distinct 
pellicular  endocarp,  the  intermediate  space  being  filled  with  a 
copious  mucilaginous  mesocarp. 

In  1866, 1  noticed  in  the  Ann.  Sc.  Nat.  5th  ser.  vol.  v.  p.  85,  a 
memoir  by  Senh.  Netto  describing  a  Brazilian  plant  in  flower  only, 
which  I  take  to  be  congeneric  with  the  Marupa  of  Par& ;  it  is 
called  by  him  Odina  Francoanay  and  known  to  the  natives  by  the 
name  of  Pao  pomho :  it  has  male  flowers  only,  its  fruit  being  un- 
known. It  is  evident  that  it  cannot  belong  to  Odina,  as  that 
is  a  Terebinthaceous  genus  near  Semecarptis,  and  as  its  species  all 
belong  to  India  or  Africa.  The  floral  details  given  by  Senh.  Netto 
quite  correspond  with  the  characteristic  outlines  of  the  Simaru- 
bacesB,  so  clearly  defined  by  St.-Hilaire  (M6m.  Mus.  x.  p.  137) ; 
and  from  the  evidence  before  us  we  may  safely  conclude  that 
Ketto's  plant  and  the  Par&  Marupa  are  congeneric.  Under  this 
conviction,  the  following  diagnosis  is  elaborated. 


*  '  De  FrucUbuB,'  vol.  ii.  p.  352,  tab.  156  c.  This  genus,  so  well  illustrated 
by  Gfeitner,  is  congenerio  with  the  Aruba  of  Aublet,  who  figures  the  solitary 
fruit  in  a  rery  incipient  state  of  growth,  and  is  very  different  from  the  Sama- 
dera of  most  botanists,  which  is  the  Ztoingera  of  Schreber,  whose  numerous  spe- 
cies really  belong  to  Quassia.  Samadera  proper  has  been  quite  misunderstood 
by  all  botanists  up  to  the  present  time,  and  is  only  explained  in  Gsertner's 
analysis.  The  Samadera,  Simaba,  and  Simaruha  of  Planchon  are  ill-defined  by 
him  in  his  review  of  the  Simarubaoese  (Lond.  Joum.  Bot.  t.  p.  560).  His 
Simaba  aedron  (Kew  Joum.  Bot.  ii.  p.  377,  tab.  xi.)  is  probably  the  tj-pe  of  an 
undescribed  genus  allied  to  Samadera. 
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Mabupa,  noh. — Odina,  Netto  (non  Boob.). 

Flores  diclini.  In  <?,  calyx  parvus,  glab^r,  profunde  5-fidus;  sepala 
acuta,  suberecta,  persistentia :  petala  5,  alterna,  trtplo  longiora,  ob- 
ovata,  concava,  caraosula,  circa  gynophorum  patentia  :  stamina  10, 
petalis  breviora,  glabra ;  Jilamenta  tenuta,  ad  squamuias  totidem  glo- 
bosas  extus  aflSza ;  anthera  parvae,  ovoideae,  bilobae,  lobis  longitudi- 
naliter  dehiscentibus :  gynophonu  centralis,  breviter  columDaris,  apice 
ovaria  5  sterilia  gerens,  quorum  unum  raro  pseudopolygamum.  la 
floribus  $  sepala  marium,  persistentia :  petala  caduca  aut  nulla :  squa- 
muUt  staminales  10  *,  iUis  marium  simillimse^  ad  insertionem  stami- 
num  extus  fossatie  stamina  dein  caduca  :  ^^opAonit  centralis^  altins 
columnaris,  5-8ulcatu8,  fructum  unicum  et  ovaria  4  sterilia  sustinena. 
Fructus  majusculus,  subcompresse  oblongus,  gibbus,  latere  baaali 
▼entrali  gyuopboro  iusitus,  suberectus,  latere  sub  apicem  deprea- 
sione  concava  et  lata  signatus,  ubi,  in  fundo,  styli  vestigium  latet : 
pericarpium  in  partes  distinctas  solutum ;  epicarpium  tenuiter  per- 
gamineum,  translucens,  latere  ventrali  a  basi  ad  stylum,  chorda 
latiuscula  vasis  nutritoriis  repleta  signatum;  endocarpnim  dia- 
pbanum,  pelliculare;  mesocarpium  intermedium  copiose  mucosum. 
Semen  solitarium,  oblongum,  compressum,  margine  ventrali  fere  rec- 
tum, ubi  sub  apicem  rostro  brevi  expanso  et  ab  illo  suspensum ; 
testa  conformis,  ossea,  in  faciebus  cancellato-rugosa ;  raphe  mar- 
gine ventrali  linearis,  a  rostro  ad  chalazam  basalem  et  unilatendem 
descendens ;  integumentum  internum  tenuissimum :  embryo  exalbu- 
minosus,  conformis ;  cotyledones  2,  amplse,  plano-convexse,  accumben- 
tes,  apice  breviter  oblique  sinuatie;  radicula  supera,  brevis,  teres, 
sinui  insita,  et  a  latere  ventrali  aversam  se  ostendens. 

Arbusculse  Brasilienses,  trunco  magno  lignogue  suhaUndo  uiilissimo 
donata ;  folia  majuscula,  alterna,  glabra,  hijugatim  pinnata  cum  im- 
part;  foliolh  ellipHca,  petiolata  integra  i  flores  axillares,  minimi,  albidi, 
monoid,  glomeratim  spicati,  spicis  superioribus  efoliatis ;  fructus  ma- 
jusculus,  physiformis. 

Mabttpa  Fbancoak a,  fiob,—  Odina  Francoana,  NietfOf  Ann,  Sc. 
Nat.  5th  ser.  y.  p.  85.  In  Brasilia,  prov.  Minaa  Geraes  in  campos 
secus  Bio  San  Francisco :  non  vidi, 

A  tree  20-25  feet  high,  with  glabrous  branches  ;  leaves  alter- 
nate, nearly  ^  in.  apart,  6  in.  long,  on  a  common  petiole  which  is 
bare  at  its  base  for  1^  in.,  and  1  in.  between  the  leaflets,  of  which 
there  are  two  pairs  and  a  terminal  one  somewhat  larger  than  the 
lateral  leaflets;  these  are  8}  in.  long,  1^  in.  broad,  on  petioles  6 

*  These  ten  staminal  scales  are  called  b>'  Senh.  Netto  a  10-lobed  disk  ;  but 
by  analogy  with  all  other  Simarubacese,  they  must  be  held  to  be  the  scales  upon 
which  the  stamens  are  affixed. 
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lines  long.  Spikes  axillary,  2  in.  long,  bearing  numerous,  smalli 
whitish  flowers  which  are  alternately  proximate  ;  the  upper  spikes 
are  without  leaves  and  form  a  pseudo-panicle.  The  structure  of 
the  flowers  as  in  the  generic  character. 

2.  Mabupa  Fabaevsis,  noh. — Maroupa  ou  8imaruba,  Sousa  ^ 
Almeida,  Cat  Bras.  Collect,  p.  76,  sub  no.  438,  Para.  Vidi  li^um 
Vio  Fombo  dictum,  etfruettu  in  alcohol ;  e€etera  invisa. 

No  leaves  were  attached  to  the  specimen  indicated  :  this  con« 
sisted  of  simple  axillary  racemes  torn  from  a  branch ;  its  pe* 
duncle  If  in.  long,  having  about  6  alternate  pedicels  8-4  lines 
long,  all  void  of  flowers,  except  one  that  was  fructiferous;  its 
pedicel  supporting  the  persistent  portions  of  the  flower,  which 
consisted  of  6,  small,  erect,  acute  sepals,  10  rounded  fleshy  scales 
of  the  stamens  from  which  the  filaments  had  fallen ;  these  sur« 
rounded  the  short  gynophore,  bearing  on  its  summit  4  minute 
abortive  ovaries  and  a  single  mature  fruit  as  already  described : 
the  pericarp  is  pale  and  translucent,  18  lines  long,  12  lines 
broad :  the  putamen,  which  nearly  fills  the  cavity  of  the  endocarp, 
is  14  lines  long,  8  lines  broad,  and  4  lines  thick,  is  osseous,  rugous, 
1-celled,  containing  a  single,  flattened,  suspended  seed  7^  lines 
long,  4  lines  broad,  as  in  the  generic  character.  ^ 


DESCRIPTION  OP  THE  PLATES. 

Plats  IX. 

FSg.  1.  A  branch  of  Mampa  Praneoana,  taken  from  Senb.  Netto's  illiutration  of 
hiB  Odina  Francbana,  with  an  infloresoenoe  of  small  male  flowers : 
natural  9ue» 

2.  A  flower  in  bud :  enlarged. 

8.  A  flower  matured  and  expanded,  showing  the  oaljz,  petals,  and  stamens : 
alao  magnified, 

4.  An  anther,  seen  behind ; 

6.  The  same,  shown  in  front :  both  highly  magnified, 

6.  The  ten  staminal  glands  or  scales,  two  of  them  showing  the  filaments 

and  anthers,  all  surrounding  the  gynophore,  which  supports  fl?e  ste- 
rile ovaries :  magnified. 

7.  A  section  of  a  flower,  where  sometimes  one  of  the  sterile  OTaries  becomes 

larger  and  bears  a  single  effete  ovule,  thus  approaching  a  state  of 
hermaphroditism:  magnified, 

8.  The,  effete  oTule :  highly  magnified, 

9.  The  ten  staminal  scales  surrounding  the  gynophore,  which  supporta 

Are  minute  sterile  ovaries:  much  magnifi/ed, 
10.  A  diagram  showing  the  relative  positions  of  the  several  parts. 
LtHK.  JOUBK. — BOTAWT,  TOL.  XTII.  M 
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The  Mune  flgures  and  numben  are  here  emplojed  as  these  given  in  Senh.  Netto's 
Plate,  but  here  somewhat  differentlj  interpreted,  bj  analogy  with  the  strueturs 
seen  in  the  female  flower. 


Plate  X. 

Fig.  1.  A  female  raceme  of  Marupa  Paraentis  bearing  a  ripe  fruit :  natural 
iize. 

2.  The  calyx,  the  ten  gland-like  scales  from  which  the  filaments  have,  fallen 
and  which  surround  the  gynophore,  upon  the  summit  of  which  are 
seen  the  cicatrix  of  the  fallen  fruit  and  the  four  sterile  orariea. 

8.  The  same  parts,  seen  from  above :  both  mtignified. 

4.  A  longitudinal  section  of  the  pericarp  of  the  fhiit,  with  the  enclosed 

putamen  removed  to  show  the  phjsiform  pergamineous  epicarp,  the 
inner  membranaceous  endocarp,  and  the  copious  intermediate  mu- 
cous meeocarp. 

5.  The  same  section  with  the  putamen  restored,  showing  it  to  be  suspended 

from  a  point  beneath  the  persistent  style. 

6.  The  fruit  seen  on  its  ventral  edge,  showing  the  chord  of  nourishing 

vessels  passing  through  the  basal  attachment,  and  thence  ascending 
to  the  hilar  point  of  suspension  of  the  putamen. 

7.  The  putamen,  seen  on  its  face. 

8.  The  same,  viewed  on  its  ventral  margin,  showing  the  longitudinal  chord 

of  nourishing  vessels. 

9.  A  longitudinal  section  of  the  putamen,  with  the  enclosed  exalbuminous 

embryo  within  its  membranaceous  inner  integument. 

10.  A  transverse  section  of  the  osseous  putamen. 

11.  A  side  view  oi  the  embryo  deprived  of  its  integoment,  showing  the 

minute  superior  deflexed  radicle  turning  away  firom  the  ventral  edge. 

12.  The  same,  enveloped  in  its  integument,  showing  the  point  of  its  suspen- 

sion, the  short  raphe  ending  in  the  laterally  ventral  chalaza. 

13.  An  edge  view  of  the  plano-convex  accumbent  cotyledons.  AU  natural 9W. 


Bemarks  on  Mr.  Grombie's  Paper  on  the  *  Challenger '  Lichens 
in  Jonm.  Linn.  Soc.  vol.  xvi.  By  James  Stibtow,  M.Di 
F.L.S. 

[Bead  December  d,  1877.] 

With  reference  to  Mr.  Crombie's  paper  on  the  *  Challenger ' 
lichens,  commencing  at  page  211  of  Linn.  Journ.  for  1877,  perhaps 
I  may  be  permitted  (as  on  a  similar  occasion  elsewhere)  to  make 
some  remarks  on  certain  items  iu  it. 

In  the  present  instance  I  am  taken  somewhat  at  a  disadvan- 


Digitized  by 


Google 


;^r- 


LiuN  Soc  JouRN  BotVol  rai  PlX 


Fuj  2 


Fi^  3 


Fi^  6 


FiQ  6 


Fi^.7 


Fi^.9. 


Fi^  10. 


Fi^  II 


Fl4j  i 


.'-  <7/.y 


URtch  Htk. 


MARUPA    ?ARAENS\'-: 


Digitized  by 


6€)egle 


Digitized  by 


Google 


OP  THE  *  CHALLENQER  *  EXPEDITIOy.  153 

tage ;  besides,  it  happens  unfortunately  that  I  am  in  possession 
of  not  more  than  a  half  of  the  '  Challenger '  specimens  sent  to  me, 
as  in  this  proportion  only  were  the  samples  divisible ;  and  my 
first  daty  was,  of  course,  to  send  to  Kew  all  the  types.  As  a 
counterpoise,  to  a  small  extent,  I  made  microscopical  preparations 
of  the  characteristic  crustaceous  lichens ;  and  these,  along  with 
some  notes  taken  at  the  time  of  investigation,  will  serve  my  pur- 
pose in  a  certain  proportion  of  the  cases  on  which  I  wish  to 
comment. 

Boeella  patellnta^  Strn.,  and  Bamalinm  tenuior^  Stm.,  I  consider 
good  species. 

EndoearpUcum  aterrimum,  Stm. — ^Why  Mr.  Crombie  should 
object  to  the  distinction  "  aterrimum  "  is  beyond  my  comprehen- 
sion, as  in  a  dry  state  the  sqaamules  are  black  enough ;  and  this 
is  all  that  is  implied  in  the  term.  The  specific  distinction  has  no 
diagnostic  value.  I  need  scarcely  say  I  hold  to  aterrimum^  and  I 
am  much  mistaken  if  others  do  not  agree  with  me. 

The  genus  EndoearpUeum^  founded  by  Nylander,  rests,  I  allow, 
on  very  slender  grounds  apart  from  those  of  Heppia ;  but  as  it 
marks  a  peculiar  babit,  more  especially  when  confined  to  the  poly- 
sporous  section  (in  which  is  B.  aterrimtm),  it  may  be  allowed  to 
stand. 

Zeeidea  teichiodei,  Stm. — I  was  fully  aware  that  the  character 
of  the  thallus  pointed  to  Dirina ;  but  in  view  of  the  manifest 
discrepancies  involved  in  the  smooth,  innate,  concave  apothecia,  I 
felt  myself  constrained  to  yield.  My  microscopical  preparation 
shows  spores  determinately  3-septate,  and  rather  longer  at  times 
than  I  have  indicated. 

I  have  not  yet  reached  that  transcendentalism  in  lichenology 
which  gives  a  predominance  to  the  spermogonia  in  the  determi- 
nation of  genera  over  the  larger  and  more  obvious  characters 
afforded  by  the  apothecia. 

Lecidea  epipasta,  Stm.,sX.  epiplacodia,  Cromb. — I  have  a  de- 
cided objection,  both  structurally  and  grammatically,  to  Mr. 
Crombie's  amendment  in  the  shape  of  epiplacodia  {Plaoodittm 
being  essentially  a  noun  and  used  exclusively  as  such) ;  besides, 
if  used  as  a  noun,  the  accusative  plural  is  scarcely  correct. 
Further,  I  think  my  pedantry  will  be  pardoned  if  I  remind  him 
that  **efusa''  is  not  the  Latin  equivalent  of  epipasta.     (See  Mr. 

Crombie's  paper.) 
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Epipaita  characterizes  well  the  appearance  of  this  tribe  gene- 
rally, and  may  accordingly  stand  as  the  specific  distinction  of  one 
of  them. 

All  this  appears  trivial  enough  and  even  out  of  place  in  such  a 
subject  as  the  present ;  but  it  should  be  remembered  that  the  dis- 
cussion has  been  forced  on  me  by  way  of  defence. 

Lecidea  thyrsodea^  Strn. — Mr.  Crombie  has  given  the  dimen- 
sions of  an  immature  spore.  Being  more  favourably  situated, 
I  selected  the  best  of  the  three  or  four  apothecia  detected. 
Perhaps  I  have  overstated  the  thickness  a  very  little  ;  but  cer- 
tainly Mr.  Crombie  has  understated  it.  The  dimensions  of  the 
spores  may  be  stated  as  -OS-OSS x  OOa-OOSS  millim. 

I  find  also  that  while  the  perithecium  is  complete  in  a  young 
state,  it  is  wanting,  or  very  nearly  so,  at  the  base  in  a  mature 
apothecium,  whence  my  description,  viz.  "hypothecium  incolor," 
is  much  nearer  the  truth.  What  has  been  already  stated  accounts 
for  the  darker  thallus  as  described  by  me. 

Opegrapha  undulata,  Stm.,=  0.  dialeuca,  Cromb. — ^In  this  the 
margins  are  truly  undulated  in  nearly  every  instance,  while  the 
spores  are  not  determinately  7-septate,  as  stated  by  Mr.  Crombie. 
In  fact  it  very  seldom  happens  that  pluriseptate  spores  are  de- 
terminately septate.  By  the  way,  it  is  rather  curious  that  the 
same  exception  may  be  taken  to  Mr.  Crombie's  distinction  dia- 
leuca that  he  advances  against  epipasta,  as  there  are  several  Ope- 
graphs  dialeucous. 

I  have  again  examined  what  has  been  termed  Bamalina  her- 
fnudiana,  and  I  cannot  reconcile  myself  to  its  identification  with 
22.  complanata  as  Mr.  Crombie  does.  I  find  the  rufo-femigi- 
nous  reaction  by  K  on  the  thallus  is  confined  to  the  soredioid 
points  on  which  it  is  immediate,  while  this  reaction  is  developed 
much  more  slowly  over  the  general  thallufl,  and  only  shows  through 
this  by  the  medulla  being  so  affected. 

In  Lecanora  chlaronella,  Nyl.  (No.  13,  Bermud.),  Dr.  Nylander 
founds  the  distinction  from  X.  chlaroterodes,  Nyl.,  in  the  fact 
that  the  former  has  an  after  vinoso-fulvescent  reaction  by  means 
of  iodine  on  the  hymenial  gelatine,  while  the  latter  has  no  such 
secondary  reaction.  My  experience  already  tells  me  that  this  is 
a  very  unstable  foundation.  A  solution  of  iodine  very  little 
stronger  than  usual  will  develop  this  secondary  reaction  in  a 
pretty  large  proportion  of  such  cases  when  a  feebler  one  will  not ; 
and  it  should  be  remembered  that  it  is  very  difficult,  if  not  im- 
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possible,  to  keep  the  ordinary  solution  of  iodine  at  a  uniform 
strength.  I  have  noticed  also  that  lichens  recently  gathered  in  a 
living  state  show  a  greater  tendency  to  tlie  deyelopment  of  this 
secondary  reaction,  while  occasionally,  although  rarely,  the  con- 
Terse  holds.  Besides  all  this,  the  vinoso-fulvescent  after  reaction 
is  perhaps  the  most  common  of  all  such,  and  betrays  differences  of 
tint  which  no  combination  of  terms  wiU  serve  to  indicate.  The 
estimation  of  tints  nearly  related  is  also  difficult,  different  obser- 
vers giving  different  estimates,  and  these,  too,  differing  at  different 
times.  As  I  am  engaged  in  experimenting  in  the  same  direction, 
I  shall  defer  to  another  opportunity  what  I  have  to  say  further 
under  this  head. 

Mr.  Crombie  is  perhaps  right  in  referring  i.  cyanochroay  Stm., 
to  2/.  endoleuca,  Nyl. ;  but  the  "stratum  infra  hjpothecium'*  is 
purpurascent,  and  in  the  more  recent  state,  when  I  examined  the 
specimens,  the  epithecium  was  also  purpurascent,  or  rather  violas- 
oent,  and  not  blackish. 

Bamalina  aulota,  Stm.,  is  said  to  be =22.  minwcula,  Nyl. ;  but 
as  I  have  not  seen  a  description  of  the  latter,  there  is  still  a 
doubt. 

Why  Dr.  Ny lander  should  object  to  the  term  noseriza  when  he 
himself  uses  rhypariza^  chlorotiza,  &c.  in  exactly  similar  circum- 
stances and  from  exactly  similar  Grreek  words,  is  beyond  my  com- 
prehension. The  apothecia  have  certainly  a  sickly  colour ;  and 
this  is  all  that  is  implied  in  the  term.  I  need  scarcely  say  I 
hold  to  noseriza, 

Tarmelia  adepta,  Cromb.,=sP.  euplecta,  Stm.  MS.  p.  1. — Mr. 
Crombie  must  have  seen  the  name  P.  euplecta  on  the  paper 
enclosing  the  fragment  he  speaks  of,  the  smaller  half  of  which  I 
retain;  and  yet  he  ignores  my  name  entirely,  as  indeed,  with 
two  exceptions,  he  does  the  others  throughout  the  MS. 

The  blackening  of  the  thallus  by  K  (also  stated  by  me)  is  most 
likely  owing  to  something  abnormal,  as  I  find  that  a  second  ap- 
plication on  another  part  gives  partly  negative  effects,  while 
the  medulla  beneath  the  unaffected  portion  gives  the  reactions 
as  stated  in  MS.,  viz.  yellow  in  the  upper  white  stratum  and 
red  in  the  lower  very  thin  yellow  stratum. 

Verrucaria  prostanSy  Mut.,  is  the  proper  determination  of  the 
fragment  in  my  possession,  and  not  V.  cincJioncBy  Acb. 

Melanotheca  rhaphidiza,  Stm.,  is  a  good  species  and  not  =i¥. 
aeicuUfera,  Nyl.  (see  MS.).     Mr.  Crombie  might  have  taken  into 
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consideration  the  possibility  that  others  hftd  seen  folly  d^Teloped 
spores  although  he  had  not. 

Stereoeaulon  eytnosum,  Cromb.,=i9.  (Ceratoeaulon)  arhoregeem, 
Stm.  MS.  p.  6. — This  lichen  was  deposited  in  Kew  and  a  descrip- 
tion of  it  recorded  long  before  Mr.  Crombie  could  have  receired 
his  specimen. 

Newropogon  traehycarptUf  Strn.  MS.  p.  7,  is  a  good  species. 

Leeanora  cyphellifarmis,  Croinb.,=Z.  cypellioide*  Stm.,  see 
MS.  p.  13. 

The  only  excuse  Mr.  Crombie  has  given  for  rejecting  eypelliaide9 
is  contained,  as  usual,  in  two  words  written  in  pencil  on  the  MS., 
viz.  '^  nomen  informe  ";  and  yet  the  composition  is  obvious  enough, 
like  a  little  cypellum. 

As  a  professed  classical  critic,  Mr.  Crombie  is  siugularly  un- 
fortunate in  the  present  amendment.  In  the  school  to  which  he 
belongs,  such  an  engrafting  of  a  Latin  afiiz  on  a  purely  Greek 
stock  is  regarded  as  a  solecism. 

There  is  one  exception,  however,  which  I  think  should  be 
allowed,  viz.  the  use  of  the  Latin  prefix  "  sub  "  to  both  Latin  and 
Greek  words  or  derivatives  from  either.  This  prefix  is  so  handy, 
and  has  scarcely  so  neat  an  equivalent  in  Greek.  Accordingly,  1 
object  to  Nylander  substituting  lalypodes  for  iuhlatypea,  Leight, ; 
besides.  Dr.  Nylander  employs  "  suh  "  in  nearly  simOar  circum- 
stances, viz.  subchlorotica,  suhlecideina,  &c. 

Lecidea  dhjv/ngenda,  Cromb.,s=X.,  guhjieiens,  Stm.  MS.  p.  14. — 
I  have  not  seen  Mr.  Crombie's  description  of  X.  di9jungenda ;  but 
his  remarks  under  No.  11,  Kerguelen,  leave  little  room  for  doubt. 

Lecidea  superjecta,  Nyl.,=  X.  ephizowa,  Stm.  MS.  p.  15. 

Lecidea  terehraiula,  Stm.  MS.  p.  16,  is  considered  by  Mr. 
Crombie  as  identical  with  Z.  ephizottsa.  I  can  scarcely  agree 
with  him,  as  the  difierences,  although  minute,  are  characteristic 
This  lichen  puzzled  me  at  the  time  of  investigation. 

Stereoeaulon  suheaspitostim,  Strn.  MS.  p.  22,  can  scarcely  be  3, 
mixtum,  Nyl.,  as  the  gonimia  in  the  cephalodia  are  sirosiphoid,  and 
not  scytonemoid.  It  is  rather  strange,  however,  that  scytonemoid 
threads  have  been  detected  on  the  surface  of  these  cepbalodia. 

Lecidea  canescens^  Stm.,  was  a  slip  for  Z.  candidescens.    Dr. 
Nylander  has  named  the  lichen  L,  acunhana, 
.  Permit  me,  in  the  last  place,  through  this  medium  to  remind 
Dr.  Nylander  that  Leeanora  vitellineUa,  Nyl.,  described  at  p.  184 
of  the  Linn.  Journ.  for  1876,  ought  to  be  changed,  as  the  same 
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name  had  previously  been  given  by  Mr.   Mudd  to  another 
Leeanora, 

There  are  still  several  points  in  Mr.  Crombie's  paper  of  minor 
importance  to  which  I  might  have  adverted ;  but  at  present  I 
have  neither  the  leisure  nor  the  inclination  to  do  sow 


Note  on  the  Probable  Migration  oi  Pinguieula grandiflora  through 
the  Agency  of  Birds.  By  Prof.  Allmaf,  M.D.,  LL.D., 
P.B.S.,  President  Linn.  Soc. 

[Bead  June  6, 1878.}. 

Iir  the  month  of  June  1877  I  received  from  the  co.  Cork  a  consi- 
derable number  of  specimen s  oiPinguieulagrdndiflora^  and  planted 
them  round  the  margin  of  a  small  pond  at  Parkstone  in  Dorset- 
shire. 

They  took  admirably  to  their  new  locality,  and  for  some  months 
continued  to  flourish ;  but  towards  the  end  of  autumn  I  was  dis- 
appointed at  finding  that  they  began  to  disappear,  and  before 
winter  was  well  advanced  a  large  proportion  of  my  plants  had 
completely  vanished. 

A  conversation  with  Prof.  Thiselton  Dyer  led  me  to  suspect 
that  birds  were  the  depredators ;  and  tliat  in  this  suspicion  I  did 
no  injustice  to  the  birds,  became  sufficiently  obvious  when  a 
sudden  visit  to  the  pond  would  startle  a  Blackbird  or  Thrush  from 
his  occupation  among  the  surrounding  marsb-plants.  On  such 
occasions  recent  marks  of  beaks  were  visible  in  the  peat,  and 
sometimes  a  recently  eradicated  Hnyificu^  might  be  seen  lying  on 
the  ground. 

That  the  birds  actually  made  away  with  the  plants  and  did  not 
confine  themselves  to  a  search  for  worms  which  might  be  concealed 
among  their  roots,  may  be  concluded  from  the  actual  disappear- 
ance of  most  of  the  uprooted  plants.  It  was  chiefly  after  the 
plants  had  passed  into  the  state  of  bulb-like  buds,  in  which  they 
continue  during  the  winter,  that  they  became  liable  to  attack. 

One  fine  patch,  however,  which  had  been  partially  protected  by 
surrounding  it  with  branches  of  trees,  escaped  destruction  and 
threw  up  in  abundance  during  the  spring  its  beautiful  blue 
flowers. 

But  what  especially  surprised  me  was  the  fact  that  during 
the  last  spring,  at  a  distance  of  nearly  a  hundred  yards  from 
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the  pond  to  where  I  had  absolutely  confined  m  j  specimens,  a  fine 
healthy  plant  of  the  Pinguicula  with  numerous  vigorous  fiower- 
stalks  had  made  its  appearance.  There  is  no  possibility  of  the 
plant  having  been  accidentally  dropped  there ;  and  the  only  ex- 
planation I  can  offer  is  that  it  was  carried  there  by  a  bird. 

If  this  explanation  be  the  true  one,  we  have  an  important 
fact  in  the  migration  of  a  plant  with  a  geographical  distribution 
so  limited  and  remarkable  as  that  of  Pinguicula  grandiflora  being 
thus  effected  through  the  agency  of  birds. 

I  have  reason  to  believe  that  the  Irish  area  has  been  gradu- 
ally extending  itself  in  an  easterly  direction ;  for  the  plant  is 
now  found  considerably  to  the  east  of  the  limits  within  which 
the  Irish  botanists  of  the  earlier  part  of  the  present  century 
had  supposed  it  to  be  confined — a  fact  which  the  transporting 
agency  of  birds  would  help  to  explain. 

I  believe  that  many  parts  of  Dorsetshire  and  Hampshire  are 
as  well  adapted  to  the  growth  of  Pinguicula  as  the  regions  to 
which  its  natural  distribution  is  at  present  confined,  the  Spanish 
peninsula  with  the  northern  slopes  of  the  Pyrenees  and  the  south- 
western parts  of  Ireland. 

Many  of  the  rarer  bog-plants  with  which  it  is  associated  in  its 
Irish  locality  are  also  found  here,  such  as  JBartita  viscasa,  Ana- 
gallis  teneila,  Campanula  hederacea^  Badiola  millegrana,  Pinguicula 
lusitanica,  and  Utricularia  minor. 

I  am  not  aware  of  living  specimens  having  been  hitherto  intro- 
duced into  this  part  of  England ;  and  it  is  possible  that  with  their 
tendency  to  migrate,  my  plants  may  become  a  centre  from  which 
Pinguicula  grandiflora  may  establish  itself  in  the  moors  of  Dorset- 
shire and  Hampshire.  No  one  can  regret  the  extension  of  so 
beautiful  a  plant ;  but  as  its  occurrence  in  the  south  of  England 
may  become  a  source  of  perplexity  to  the  future  student  of  phyto- 
geography,  I  have  thought  it  my  duty  to  place  on  record  the 
date  and  manner  of  its  introduction. 
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On  two  Kinds  of  Dimorphisrm  in  the  SubiacesB. 
By  Chables  Babon  Clarke,  M.A.,  F.L.S. 

[Bead  June  20,  1878.] 

Mb.  Dabwik  had3  described,  under  the  name  dimorphism,  the  case 
where  one  species  possesses  two  kinds  of  flowers,  viz.  one  with 
long  filaments  and  a  short  style,  the  other  with  short  filaments 
and  a  long  style.  These  are  reciprocally  fertile  ;  and  such  dimor- 
phism forms  one  of  the  routes  towards  dioicism.  This  kind  of 
dimorphism  is  found  in  many  natural  orders,  and  is  very  frequent 
in  the  £ubiaces&,  as  in  the  type  genus  Cinchona. 

In  this  kind  of  dimorphism  the  differences  between  the  two 
forms  of  flower  are  of  slight  systematic  importance ;  the  older 
authors  have  used  the  character  of  longer  or  shorter  style, 
longer  or  shorter  filaments,  to  distinguish  species  in  genera 
where  many  (if  not  all)  species  possess  both  kinds  of  flowers.  In 
the  case,  however,  of  the  genus  Adenosacme  the  dimorphism  is  of 
a  different  kind,  affecting  a  character  of  first-rate  systematic  im- 
portance, viz.  the  point  of  insertion  of  the  stamens.  Here  the 
short-styled  form  has  the  stamens  inserted  high  on  the  corolla- 
tube  ;  the  long-styled  form  has  the  stamens  attached  at  the  very 
base  of  the  corolla- tube,  almost  free  from  it. 

Adenosacme  is  a  genus  of  small  shrubs  ;  A.  longifolia^  Wall.,  is 
common  in  Sikkim  and  Khasia,  whiere  I  have  often  examined  the 
fresh  flowers.  Pig.  1  is  a  copy  of  a  vertical  section  of  the  short- 
styled  form  noted  on  one  of  my  field-tickets ;  fig.  2  of  the  long- 
Fig.  1.  Pig.  2. 


Diagi»mmatio  representation  of  rertical  sections  of  the  flower  of  Adenosacme 
hngifolia.  Fig.  1,  short  styled,  and  fig.  2,  long-styled  variety.  Both  X  6 
diameters. 
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styled.  In  the  latter  the  stamens  are  very  nearly,  or  quite,  free 
from  the  stamen-tube  and  stand  on  the  ovary.  The  anthem  and 
the  ovaries  and  ovules  in  tbe  two  forms  are  indistinguishable,  as 
are  the  fruits. 

OS Adenosacmey  Hook,  f.,  in  Bth.  &  Hk.  f.  Gen.  PI.  i.  69,  gives  as 
part  of  the  generic  character,  "  Stamens  inserted  on  the  middle  or 
above  the  middle  of  the  coroJla.*'  On  the  other  hand,  Wallich,in  his 
description  of  A.  longifolia  (under  the  name  Bondeletia^  in  Boxb. 
Fl.  Ind.  ed.  Carey  &  Wall.  ii.  137),  states,  **  Stamens  inserted  at  the 
base  of  the  coroUa-tube ;  filaments  very  short ;  anthers  oblong,  not 
elevated  beyond  the  height  of  the  calycine  laciniae."  Tbe  Deccan 
species  of  Adenosacme  is  A,  acuminata^  figured  by  Wight  under  the 
name  Lawia  (Wight,  Icon.  1070) ;  Wight  thereunder  states  the 
stamens  are  at  the  very  bottom  of  the  corolla-tube,  but  gives  troo 
dissections  in  his  plate  showing  the  stamens  quite  free  from  the 
corolla,  standing  directly  on  the  top  of  the  ovary.  Wight  was 
clearly  surprised  at  such  a  position  of  the  stamens  in  the  order 
EubiacesB.  I  suppose  that  I  have  explained  the  extreme  contra- 
diction in  the  statements  of  Hooker,  Wallich,  and  Wight  regard- 
ing this  genus. 

In  examining  again  the  dried  fiowors,  I  find  that  in  my  long- 
styled  examples  of  A.  longifolia  the  corolla  easily  separates, 
leaving  the  stamens  standing  on  the  ovary :  the  pollen  of  these 
appears  perfect,  and  like  that  from  the  short-styled  form.  The 
long-  and  short-styled  forms  are  in  all  my  examples  produced  on 
separate  individuals. 

I  need  not  occupy  the  time  of  this  Society  by  enlarging  on  the 
systematic  value  attached  to  the  distinction  between  stamens  on 
the  corolla-tube  and  stamens  on  the  disk,  which  in  the  genus 
Adenosacme  fails  us  even  as  a  specific  character.  Dimorphism  is 
here  carried  to  a  degree  which  I  have  not  seen  before  noticed. 

The  second  kind  of  dimorphism  is  perhaps  yet  more  worthy  of 
note,  as  it  is  carried  into  the  fruit. 

Bandia  uligvnosay  DC,  is  a  small  tree  very  common  in  the 
swamps  of  Bengal.  I  at  first  supposed  there  were  two  curiously 
similar  species.  My  lamented  friend  Sulpicius  Kurz  states  (in  his 
*  Forest  Flora  of  British  Burma,*  ii.  45)  that  some  trees  produce 
sessile  flowers  succeeded  by  fruits  the  size  of  a  hen's  egg ;  other 
trees  long  and  slenderly  pedicelled  flowers  succeeded  by  fruits 
about  half' the  size  of  the  former.  This  is  so ;  the  sessile  flowers 
{^g,  3)  have  the  coroUa-tube  longer  with  a  long  style,  the  stigmas 
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separate ;  thepeduncled  flowers  (fig.  4)  have  the  coroUa-tube  and 
style  very  short,  the  stigma  clavate  with  spiral  lines.  The  small 
fruits  contain  perfect  seeds  exactly  resembling  the  seeds  of  the 

Fig.  3.  Fig.  4. 


Diagrams  of  flowers  of  Randia  uliginosa.    Fig.  3,  sessile-flowered,  and  flg.  4, 
peduncled-flowered  yarietj.    Both  x  1  j  diam. 

larger  fruits.  In  this  species  all  the  peduncles  are  1-flowered.  But 
in  the  closely  allied  section  of  Gardenia  (called  by  Kurz  the  sub- 
genus  Bandioides)  the  fertile  trees  have  the  hermaphrodite  flowers 
sessile,  solitary,  producing  large  fruits ;  the  other  kind  of  trees 
(called  by  Kurz  hermaphrodite-sterile)  have  the  flowers  cymed 
and  usually  sterile ;  Eurz  says  always  sterile  ;  but  there  is  one 
example  at  Kew  in  which  the  terminal  flower  of  the  cyme  has 
produced  a  fruit  smaller  than  the  typical  fruit  of  the  species  (O. 
ertfthrocladoy  Kurz),  but  apparently  quite  perfect.  We  are  here 
on  the  boundary  line  between  dimorphism  and  dioicism  ;  but  Kurz 
says  that  in  one  closely  allied  species  (G.  sessiliflora,  Wall.)  the 
two  kinds  of  inflorescence  and  flowers  occur  on  one  tree. 

In  the  Bubiaceae  it  frequently  happens  that  the  stigmas  are 
more  or  less  combined  or  separate  in  the  same  species  or  indivi- 
dual ;  when  combined,  there  is  usually  seen  a  straight,  or  nearly 
straight,  line  on  each  side  along  which  they  separate  upon  the 
application  of  a  little  pressure.  But  in  other  species  of  Eubiaccae 
a  clavate  stigma  with  convolute  linear  markings,  as  in  fig.  4, 
occurs ;  and  I  do  not  know  that  such  stigmas  ever  become  bifid. 
I  should  add  that  figs.  3  and  4  are  copied  from  field-notes,  and 
are  accompanied  by  specimens  by  which  they  can  be  verified  in 
the  particular  cases  ;  but  I  am  by  no  means  sure  that  the  larger 
(or  rather  longer)  flower  occurs  invariably  sessile,  the  smaller 
flower  peduncled,  though,  so  far  as  I  recollect,  it  is  so.     I  fear 


Digitized  by 


Google 


162  MR.  K.  B.  BBOWN  ON  TH8 

the  present  communication  will  not  aseist  much  in  the  diacrimi- 
nation  of  the  species  and  genera  of  EubiacesB,  except  as  a  caution 
to  sjstematists  to  relj  absolutely  on  no  single  character. 


The  StapelieaB  of  Thunberg's  Herbarium,  with  Descriptions  of 
four  new  Genera  of  Stapelieae.  By  N.  E.  Bbowk,  Her- 
barium, Boj.al  Gardens,  Kew.  (Communicated  by  Professor 
Olitee,  F.E.S.,  F.L.S.) 

[Read  June  20, 1878.] 

(Plates  XL  &  Xn.) 

A  POBTiON  of  Thunberg's  herbarium  being  loaned  to  Kew  by  the 
kindness  of  Dr.  Th.  Fries,  of  the  University,  Upsala,  for  the  pur- 
pose of  working  up  the  South- African  flora,  I  have  availed  myself 
of  the  opportunity  to  examine  the  plants  placed  by  Thunberg  in 
the  genus  Sfapelia.  The  species  are  11  in  number,  consisting  of  all 
those  described  in  Thunberg's  *  Flora  Capensis,'  and  one  other, 
viz. : — S.piliferay  L. ;  S,  mammillaris,  L. ;  ^S*.  incamata,  L. ;  S.  hir- 
tuta  (three  species  under  this  name);  8.  dliatay  Thbg.;  S./aicicu- 
lata^  Thbg: ;  S,  variegata,  L. ;  8.  caudata,  Thbg. ;  and  8.planyiarat 
Jacq. 

According  to  the  present  understanding  of  the  genus  8tapeUa^ 
I  find  that  only  five  of  these  species  properly  belong  to  it,  viz.  8, 
variegaia,  '8,  plcmiflora^  and  the  three  included  under  the  name 
8,  hirsuta ;  the  other  six  belong  to  five  other  different  genera,  two 
of  which  are  herein  characterized  for  the  first  time. 

Stapelia  tnammillaris,  L.,  I  find  to  be  identical  with  8.  pulla, 
Mass. ;  both  names  have  been  placed  under  the  genus  Piaranthw ; 
but  this  genus  has  been  entirely  misunderstood  by  all  authors. 
The  confusion  that  has  arisen  since  it  was  first  (Characterized  by 
Bobert  Brown  in  1811  was  really  begim  by  Eobert  Brown  him- 
self ;  for  after  describing  the  flowers  as  having  no  outer  corona 
("  corona  staminea  simplex,  S-phylla,  foliolU  dor  so  dentatis  "),  he 
"stated  that  the  only  species  certainly  belonging  to  the  genus  were 
8.  punctata  and  8,  pulla,  Mass.  Unfortunately  Masson's  speci- 
men of  8,  punctata  does  not  now  exist ;  but  Sir  Henry  Barkly 
has  sent  to  Kew  a  species  from  Namaqualand  which  seems  to  be 
identical  with  Masson's  plant ;  and  this  has  a  corona  that  exactly 
agrees  with  E.  Brown's  character  above  quoted :  on  the  other  hand, 
8,  pulla  has  a  very  different  corona,  which  does  not  agree  with  the 
character  '*  corona  simplex ^     Of  this  species  I  have  examined  a 
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specimen  in  spirit  at  the  British  Museum,  another  in  spirit  at 
Eew  sent  bj  Sir  Henry  Barklj,  and  two  living  plants  sent  home  bj 
the  same  gentleman  which  flowered  last  year :  in  this  plant  there 
is  a  distinct  outer  corona,  the  lobes  of  which  are  connate  in  a  cup, 
and  adnate  to  five  dorsal  tooth-like  projections  from  the  lobes  of 
the  inner  corona ;  besides  this,  8.  punctata  and  S,  pulla  differ 
widely  in  habit,  as  may  at  once  be  seen  on  glancing  at  Masson's 
figures.  The  year  after  B.  Brown's  paper  was  published,  Haworth 
published  his  *  Synopsis  Plantarum  Succulent  arum,'  wherein  we 
find  he  has  placed  only  8,  pulla  in  the  genus  Piaranthus,  and  8. 
punctata,  together  with  8.  decora  and  8,  geminata^  Mass.,  he  places 
in  his  new  genus  Ohesia ;  and  here  he  is  right ;  for  these  three 
species  are  undoubted  congeners :  but  the  characters  of  Obesia 
are  exactly  those  of  Fiaranthus ;  therefore  as  the  latter  genua 
claims  priority,  and  the  Obena  are  the  only  plants  that  agree  with 
the  character  on  which  it  was  founded,  Obesia  must  rank  as  a  syno- 
nym of  Fiaranthus.  Matters  have  been  further  complicated,  first 
by  the  erroneous  description  of  Obesia  given  by  Decaisne  in 
DeCandolle's  Prod.  viii.  p.  661 ;  secondly,  by  Mr.  Bentham,  in  the 
'  Genera  Plantarum,'  having  placed  it  slb  a  synonym  of  Fodanthes, 
from  which  it  materially  differs  in  wanting  the  outer  corona  pos- 
sessed by  that  genus,  Fodanthes  being  closely  related  to  8tapelia 
(  Orbea ;  and  it  must,  I  think,  only  constitute  another  section  of 
that  heteromorphic  genus.  I  here,  add  emended  characters  of  the 
genua  Fiaranthus, 

PiARANTHus,  B.  Brown  (non  alior.).— Obesia,  Saw. 

Calyx  5-partitU8»  hasi  intus  5-squamatu8.     Corolla  rotata  vel  campa- 

nnlata,  alte  5-fi(la.     Corona  simplex  (exterior  deest),  5-loba,  lobis 

dorse  dentato-cristatis. — Herbae  Africse  australis,  camosas,  Duvali' 

arum  habitu. 

Hie  pertioet  P.  punctatuSy  R.  Br. ;  P.  decortis,  Mass. ;  P.  gtminatus, 

Mass. ;  P.  serrulatus,  Jacq. 
8tapelia  mammillaris,  L.  (8.  pulla,  Mass.),  I  propose  to  place 
for  the  present  in  the  genus  Boucerosia,  of  which,  with  a  few 
other  species,  it  will  form  a  section,  characterized  by  ttie  narrow 
corolla-lobes,  included  gynostegium,  and  stems  armed  on  the 
angles  with  stout  spine-like  teeth.  I  prefer  this  rather  than  erect 
it  into  a  new  genus ;  for,  from  the  material  at  Kew,  it  is  evident 
that  either  a  number  of  very  closely  allied  genera  will  have  to  be 
established,  which  is  undesirable,  or  the  forms  must  be  grouped 
into  sections  under  one  genus. 


Digitized  by 


Google 


164  MIL  V.  E.  BROWX  OX  THE 

In  the  following  descriptions  I  hsTe  arranged  them  (and  num- 
bered in  brackets)  in  the  same  order  they  are  described  in  Ulan- 
berg's  '  Flora  Capensis.' 

I  take  this  opportunity  to  gratefully  acknowledge  the  numerous 
obligations  1  am  under  to  Prof.  Oliver  for  the  kindness  with 
which  he  has  always  assisted  me  in  cases  of  difficulty,  not  only  as 
regards  the  subjects  of  this  paper,  but  on  many  other  occasions 
when  difficulties  have  arisen  in  working  out  this  somewhat  trou- 
blesome group. 

Tbichocaulok,  N.  E,  Br.,  gen.  nov. 
Calyx  5-partitu8,  basi  intus  S-sqiiamatus,  segmentis  acuminatis.  Co- 
rolla patelliformis  aliquando  tubo  brevi  instructa,  alte  5-fida ;  lobis 
late  ovatis,  cuspidatis,  valvatis.  Corona  duplex,  breviter  stipitata ;  ex- 
terior alte  5-loba,  lobis  basi  breviter  counatis  alteque  bipartitis,  seg- 
mentis valde  divaricato-arcuatis ;  interioris  lobi  5,  ligulati,  coronae 
exteriore  antherisque  baai  adnati,  apice  obtusi  Uberi  incumbentes. 
Cttules  humiles,  crasso-camosi,  multangulati,  angulis  tuberculatis, 
tuberculis  laculeatis.  Flores  parvi  inter  angulos  prope  ramorum  sum- 
mum  subsoiitarii,  brevissime  pedicellati. 
Species  2,  Africse  australis  incolae. 

As  a  genus,  this  will  stand  next  to  Soodia,  of  which  it  has  the 
habit;  but  differs  from  that  genus  as  follows: — The  corolla  is 
very  much  smaller  and  deeply  5-lobed  instead  of  truncate,  and 
the  lobes  of  the  outer  corona,  instead  of  being  shortly  bifid,  are 
deeply  bipartite,  and  the  two  narrow  segments  so  formed  are 
horizontal  and  widely  divergent -curved,  the  apex  of  one  seg- 
ment of  one  lobe  touching,  or  nearly  so,  the  apex  of  one  seg- 
ment of  the  adjacent  lobe,  so  as  to  present  the  appearance  of 
a  pair  of  mandibles,  as  is  noticed  by  Thunberg. 

Flores  fusco-purpurei   T.  piliferum, 

Flores  flavi T.flavum, 

(1.)  T.  PILIFEBUM.    (PI.  XI.  fig   1.) 

Corolla  diametro  7-^  lin->  tubo  brevi  instructa,  extus  levis,  intus  papil- 
lato-rugosa,  fusco-purpurea ;  corona  purpurea.— StapeliapiUfera,LtRfi. 
Suppl  171  ;  Thunb.  Fl.  Cap.  ii.  165 ;  Mass,  Stop.  17,  t.  23.— S.  (Go- 
nostemon)  pilifera,  DC,  Prod.  viii.  655.— Piaranthus  piliferus,  Sweet, 
Hort  Brit.  359. 
Hah.  in  Karoo  trans  Hartequas  Kloof  et  infra  Boggefeldt 
Bergen  (Thunberg,  Masson). 

Thunberg' s  specimen  consists  of  two  pieces  of  stem,  one  im. 
perfect  flower  as  shown  in  the  drawing,  andhalf  of  another  flower. 
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This  material  being  too  impeifect  to  construct  a  genus  from  it,  I 
have  derived  the  generic  character  chiefly  from  a  closely  allied 
species  sent  to  Kew  by  Sir  Henry  Barkly,  of  which  the  following 
is  a  diagnosis. 

TBicHocArLOW  rLATTTM,  sp.  nov.     (PI.  XI.  figs.  2-4.) 
Corolla  diametro  5-6  lin.,  sine  tubo,  extus  levia,  intus  minute  papiUata, 
flava. 

Rah.  Karoo  ?  {Bain  in  Herb.  Kew.). 

The  smaller  yellow  corolla,  destitute  of  any  tube,  easily  sepa- 
rates this  species  from  its  near  ally  T.piliferum, 

.  BoucEBOsiA  (§  Pfbisantha). 

Char,  sect  Corolla  lobis  angustis;  corona  duplex  variabilis ;  caulesi-G' 
angnlatij  angulis  spinoso-dentatis  vel  rarius  ioermibus. 

(2.)  B.  (§  PUBISAlfTHA)  MAaffMILLABIS.  (PI.  XI.  figS.  6-13.) 
Ramis  erectis,  glabris,  6-angularibu8;  floras  inter  angulos  fasciculati,  pedi- 
cellis  1  lin.  longis,  glabris ;  corolla  campanulata,  lobis  aoguste  lanceo- 
latis,  acutisy  marginibus  valde  revolutis,  erecto-patentibus,  extus  levis 
albida  atro-purpureamarginata  et  maculata,  intus  lobis  atro-purpureis, 
minute  setoso-tuberculatisytuboalbido  atro-purpureo  maculato;  corona 
atro-purpurea,  exterior  cyathiformis,  lO-dentatis,  interior  5-loba,  lobis 
biramosis,  ramis  interioribus  ad  apicem  in  comu  breve  productis,  ramis 
exterioribus  dentiformibus  ad  coronam  exteriorem  breviter  adnatis. — 
Stapeliamammillaris,  Linn.  Mant.  216 ;  Thunb.  Fl.  Cap.  ii.  166.— Pec- 
tinaria  mammillaris.  Sweet,  Hort,  Brit.  357. — Piaranthusmammillaris, 
Don,  Gen.  Syst.  iv.  IH.—Stapclia  pulla.  Ait.  Hort.  Kew.  ed.  1,  i.  310; 
Mass.  Stap.  21,  t.  31 ;  Bot.  Mag.  1. 1648.— S.  (§  Pectinaria)  mammil- 
laris,  DC.  Prod,  viii,  663. — Piarantbus  pullus,  R.  Brown  in  Went.  Soc. 
i.  23;  Hair.  Synop.  44;  Benth.  Gen.  PI.  782;  DC.^Prod.  viii.  650. 
Sab.  in  rupibus  collium  prope  Olyfants-rivier  versus  septen- 
trionem,  in  Karoo  juzta  Hexrivier  et  alibi  {Thv/nherg). 

Thunberg's  specimen  consists  of  three  bits  of  stem  and  one 
flower ;  on  examination,  I  found  this  to  be  identical  with  the  spe- 
cimen of  iS^.  pulla  in  the  British  Museum  (PI.  XI.  f.  11),  which  I 
cannot  separate  specifically  from  the  specimens  sent  to  Kew  by  Sir 
Henry  Barkly  (PL  XI.  f .  7-1 0) .  Figs.  7  and  8  are  respectively  side 
and  front  views  of  the  corona  from  one  plant ;  figs.  9  and  10  are 
similar  views  of  the  corona  from  another  plant.  These  outlines 
show  how  variable  is  the  corona  in  different  individuals  of  the 
same  species  ;  for  beyond  these  differences  in  the  coronas  there 
was  no  difference  between  the  stems  and  fiowers  of  the  two 'plants. 
Thunberg's  specimen  has  a  corolla  like  ^g.  5  and  a  corona  like 
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fig.  11 ;  and  as  the  stems  are  like  Sir  Henry  Barklj*s  plan£s,  and 
the  only  diflference  observable  being  in  the  curvature  of  the  lobes 
of  the  inner  corona,  I  conclude  that  they  all  form  one  species 
which  is  liable  to  coronal  variation. 

(3.)  BorcEBOsiA  (§  Pubisantha)  incabkata.  (PI.  XI.  figs. 
14-17.) 
Ramis  erectis,  glabris,  4-angulanbu8,  6-8  lin.  crassis;  florea  inter  angu- 
lo8  fasciculati,  pedicellis  1  lin.  longis,  glabris;  corolla  campanulata, 
paliide  incaraata,  lobis  erecto  -patentibus,  Uneari-lanceolatis,  subacutis, 
convexis,  extus  levis,  intus  minute  rugosa,  ad  faucein  minute  piloaa; 
corona  flava,  exterior  5*loba,  lobis  suberectis  bifidis,  interior  d-loba, 
lobis  ligulatis  subobtusis  apice  non  productis. — Stapelia  incamata, 
Linn,  SuppL  171 J  Thunb.  FL  Cap.  ii.  167;  Mass.  Stop.  22,  t.  34.— 
Podantlies  incamata,  Sweet,  Hort,  Brit,  358. — Pianmthus  incamatua, 
Don,  Gen,  Syst,  iv.  114;  Dene,  in  DC.  Prod,  viii.  650. 

Hah,  Saldana  Bay,  in  montibus  juxta  Compagnies  post,  prope 
Verlooren  Valley  et  alibi  {Thunhergy  Masson). 

The  outlines  of  the  flower  and  corona  I  have  made  from  the 
dried  flowery  and  the  spreading  of  the  corolla-lobes  and  lobes  of 
the  outer  corona  may  not  be  quite  as  in  life.  As  regards  the  outer 
coronal  lobes  in  the  flower  examined  by  me,  they  were  as  shown  at 
fig.  16  ;  but  their  position  in  life  is  probably  somewhat  as  shown  at 
fig.  15. 

(4!.)  Stapelia  hibsuta. 

Under  this  name  Thunberg  has  confused  three  species,  neither 
of  which  seem  to  be  the  f  rue  plant.  His  specimens  are  glued  upon 
two  sheets  of  paper  marked  a  and  b ;  on  the  first  sheet  are  two 
species,  on  the  second  one.  As  they  are  not  very  well  dried,  it 
renders  it  almost  impossible  to  recognize  the  species  or  describe 
them  correctly  ;  but  the  following  is  an  attempt  to  characterize 
his  specimens  without  at  present  giving  them  names ;  they  all 
belong  to  the  section  Stapeltonia. 

Sheet  a,  left-hand  specimen.  (PI.  XI.  figs.  18  &,  19.) 

Stems  pubescent,  fiowering  near  the  base  of  the  young  branches. 
Pedicels  1^  in.  long,  pubescent.  Calyx-lobes  lanceolate,  acute, 
pubescent.  Corolla  pubescent  on  the  back ;  face  rugose,  densely 
villous :in  the  centre;  lobes  lanceolate,  acute,  fringed  with  long 
simple  hairs.  The  parts  of  the  corona  are  as  shown  in  the  drawing. 

Probably  a  slender  species,  as  the  specimen  has  a  stem  5  in. 
long,  8-^^  lin.   broad,  with  the  teeth  2^8^  lin.  distant;  the 
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corolla  is  about  2  in.  diam.,  but  ie  much  shrunk  in  drying,  and, 
when  fresh,  would  be  d-4  in.  diam.  or  more ;  in  colour  it  seems  to 
have  been  purple-brown,  with  transverse  yellowish  lines  on  the 
lobes  (?),  which  are  glabrous  on  the  upper  two  thirds,  the  basal  one 
third  and  disk  being  covered  with  fine,  silky,  matted,  purple  hairs ; 
the  parts  of  the  corona  are  pallid,  but  that  may  be  the  effect  of 
drying. 

N.B.  The  flower  is  detached  from  the  stem. 

Sheet  a,  right-hand  specimen.  (PI.  XI.  figs.  20  &  21.) 
Stems  pubescent,  flowering  near  the  base  of  the  young  branches. 
Pedicels  1^  in.  long,  pubescent.  Calyx-lobes  lanceolate  acumi^ 
nate,  pubescent.  Corolla  with  the  disk  covered  with  woolly  hairs ; 
lobes  ovate-lanceolate,  acute,  densely  fringed  with  rather  long 
simple  hairs.  Parts  of  corona  as  shown  in  the  drawing  ;  the  lobes 
of  the  outer  corona  appear  very  short  comparatively. 

The  specimen  is  merely  a  young  flowering  branch  that  has  not 
attained  its  full  proportions,  being  only  2^  in.  long,  and  slender  in 
proportion,  f  rom*which  it  is  impossible  to  form  a  correct  idea  of 
the  plant.  The  dried  flower  is  14  lines  in  diameter,  but  is  pro* 
bably  very  much  larger  when  fresh ;  the  lobes  appear  to  be 
smooth  on  the  face,  and  more  or  less  covered  with  hairs ;  colour 
ell  faded. 

Sheets.   (PI.  XI.  figs.  22  <$b  23.) 

Stems  pubescent,  teeth  rather  distant,  flowering  near  the  base 
of  the  young^branches.  Pedicels  4  in.  long,  pubescent,  Calyx- 
lobes  7  lines  long,  linear-lanceolate,  acute,  pubescent.  Corolla 
large,  41-5  in.  diam.,  pubescent  on  the  back  ;  face  rugose,  dark 
purple-brown,  with  transverse  yellow  lines  on  the  middle  part  of 
lobes ;  the  disk  and  base  of  lobes  densely  covered  with  matted 
purplish  or  purple  hairs,  Parts  of  the  corona  as  shown  in  i;he 
drawing  dark  purple-brown,  with  the  tips  of  the  inner  horns 
paler.  Perhaps  the  plant  described  in  Thunberg's  *F1.  Cap,* 
ii.  168. 

This  may  perhaps  prove  to  be  Stapelia  hamata^  Jacq, 

PiPLOCTATHA,  jZf.  M  Br,,  gen,  nov, 

Calyx  5-piirtitii8,  basi  intus  ^-fiquamatus.  Corolla  tube  campanulato,  pro- 

cessn  campanulato-tubuloso  cum  corollB  tubo  aequilongo  e  fundo  intus 

oriundo,  lobis  valyatit  perantheain  patentibus.  Corona  duplex  breviter 

siipitata,  exterior  5-loba,  lobis  baai  connatis,  latis,  biftdia ;  interior  lobis 

nam,  ifoyiuT.— 'BOTANY,  VOL.  3CVII,  y 
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Bf  antherit  b«ai  adnatis,  ovatis,  incumbentibus.  PolUnia  subhorixonta- 
Ha,  tumida,  semiorbieularia,  caadiculii  breTibus  glandulsead  appendi- 
l!e»  laterales  affixa.  CauUs  humilet,  aphylli,  cnsto-caniosi,  quadrangn- 
lares,  angulis  grosae  dentatis. 
Species  1,  Africa  australis  incoU. 

(6.)  D1PLOCTA.THA  CILIATA.  (PI.  Xn.  figs.  1-3.) 
Ramis  decumbentibus,  1^-2  poll,  longis,  glabris;  pedicellis  6-8  fin. 
longis,  erectis;  lobis  calycinis  lanceolatis,  acutis,  glabris;  cofolk3 
poll,  diam.,  "  extus  levis  viridi-purpurascenSs  intus  cinerea  papillosa, 
scabra,  papillis  apice  rufescentibus  "  (Tkunb.),  lobis  ovatis  acutis  albo- 
ciliatis,  ciliis  clayatis,  processus  tubnlosus  margine  revoluto  crasais- 
sima,  integerrima,  "  intus  eztusque  papillis  apice  purpurascentibas, 
muricatus  "  (T%unb.\  fuudo  circa  genitalia  dense  barbata.  Corone 
exterioris  lobis  erecto-patentibus  transverse  oblongis,  bifidia  vel  biden- 
tatis,  dentibus  subacutis,  interioris  crassis,  ovatis,  acuminatis,  apice  in 
comu  breyissime  productis. — Stapelia  ciliata,  Tkvnb,  FL  Cap,  ii.  168; 
Mass.  Stap.  9,  t.  1.— Tromotriche  ciliata,  Sweet,  Hort  Brit,  368.— 
Podantbes  ciliata^  Don,  Gen,  Syst,  iv.  118. — Stapelia  §  Podanthes, 
Dene,  in  DC.  Prod.  viii.  655. 
Hah.  Karoo  inter  Eoggef  eldt  et  Paardeberg,  et  infra  Bcekland- 
berg  (H^unber^^  Masson). 

A  very  remarkable  plant,  which  only  appears  to  have  been  col- 
lected by  the  two  above-mentioned  botanists.  The  large  tubular 
process  which  arises  from  near  the  bottom  of  the  corolla-tube  was 
mistaken  by  Thunberg  for  the  outer  corona ;  but  it  is  unques- 
tionably analogous  to  the  fleshy  annulus  arising  from  the  corolla 
and  surrounding  the  genitalia  found  in  those  species  of  StapeUa 
which  form  the  §  Orbea,  such  as  8.  planifiora,  8,  variegata^  8,  mar- 
niarata,  &c. 

(6.)  Stapelia  pasciotlata,  Thunb.  M.  Cap.  ii.  170, — Piaran- 
thus  P  fasciculata,  Schultes,  Syst.  vi.  10 ;  Don,  Gen.  Syst.  ir.  113. 
— P.  P  fasciculatus,  Dene,  in  DC.  Frod.  yiii.  650. 

Hah.  In  collibus  Hantum  prope  Eoggefeldtsberg  {Thtinberg)* 
There  is  a  specimen  in  Thunberg's  herbarium  without  a  name, 
consisting  of  two  bits  of  stem,  one  of  which  bears  two  follicles  4 
inches  long  on  an  erect  pedicel  16  lines  long.  As  this  agrees 
exactly  with  his  description  of  8.  fasciculata,  it  must,  I  think,  be 
that  plant ;  but  as  there  are  no  flowers,  it  is  impossible  to  deter- 
mine it,  though,  to  judge  from  the  specimen,  it  does  not  belong  to 
the  genus  Stapelia,  and  may  possibly  be  either  a  Suemia,  DuvaUa, 
or  Piaranthus. 
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(7.)  Stapelia  (§  Obbea)  tabiegata,  Linn,  Sp.  PI.  i.  217, 
cd.  8,  i.  816;  Thunh,  Fl,  Cap.  ii.  170;  Jaeq.  Stop.  t.  39,  bona; 
Dene,  in  DC.  Prod.  viii.  659. 

Hob,  in  montium  lateribus  ad  Leuweberg,  prope  Kafferkeuls 
rivier  et  alibi,  vulgaris  {Thunherg). 

Specimens  of  this  plant,  both  living  and  in  spirits,  collected 
on  the  Lion  Mount  (=Leuweberg)  near  Cape  Town,  were  sent  to 
Kew  by  Sir  Henry  Barkly.  These  agree  exactly  with  Thunberg's 
specimen  and  with  Jacquin's  figure  above  quoted. 

(8.)  Bbachystelma  caudatum. — Stapelia  caudata,  Thunh. 
J^or,  Cap.  ii.  171. — Brachystelma  crispum,  Orah.  Phil.  Joum. 
1830,  170 ;  Dot.  Mag.  3016 ;  Dene,  in  DC.  Prod.  viii.  647. 

E.db.  Africa  australis. 

Thunberg's  description  of  the  corolla,  "  Corolla  plana,  purpurea, 
intus  squamosa,''  is  so  erroneous,  that  without  seeing  his  speci- 
men it  would  be  impossible  to  identify  it.  The  specimen,  which 
is  extremely  weU  dried,  shows  that  the  corolla  has  a  short  tube 
and  a  rotate  limb,  the  lobes  of  which  are  long  and  narrow  with 
very  revolut^  margins ;  the  tips  of  the  lobes  are  dull  greenish, 
the  basal  part  and  tube  yellowish  spotted  with  dark  purple- 
brown.  By'*  intus  squamosa,"  I  suppose  is  meant  the  sparse 
pubescence  on  the  apical  half  of  lobes,  consisting  of  minute  rather 
thick  hairs.  Thunberg's  specimen  exactly  agrees  with  Braehy- 
stelma  eritpum,  Grab.,  as  figured  in  the  '  Botanical  Magazine,' 
t.  3016;  except  that  the  leaves  are  slightly  narrower  and  less 
undulated^  there  is  no  other  difference. 

Stapelia  (§  Obbea)  plaitifloba,  Jaeq.  Stop.  t.  40 ;  Dene,  in 
DC.  Prod.  viii.  669. 

Hah.  Africa  australis. 

This  is  the  only  other  Stapelia  in  Thunbefg's  herbarium,  and 
the  only  one  not  mentioned  in  his  *  Flora  Capensis.'  As  it  is 
identical  with  Jacquin's  plant,  it  needs  no  further  comment  here. 
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Caiyx  5-partitu8,  basi  intus  S-squamatus,  segmentia  angustis,  acutis. 
Corolla  campauulata,  quinquifida ;  lobis  latis  ovatis.  Corona  duplex, 
Bubsessilis ;  exterior  5-loba,  lobis  longis,  angrustis,  basi  breviter  conna- 
tis»  alte  bifidis ;  interioris  lobi  5,  ligulati,  coronse  exteriore  antherisque 
basi  adnati,  apice  membranacei  obtusi  vel  einarginati  liberi  incum- 

*  The  two  following  genera  do  not  belong  to  Thunberg* a  Herbarium. 
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bentes.    Pollinia  subhorizontalia^  subrotunda,  tumida^  caudicalii  bre- 
▼ibus  ad  glandulam  affixa.     Caules  7  crasso^camosi.     Floret  magai,  in 
cymis  umbellatis  sessilibus  terminalibua  dispositi* 
Species  \,  iu  terra  Somalensi  incola. 

This  genus  may  be  distinguished  from  all  others  by  its  large 
bell-shaped  corolla  and  a  subsessile  corona,  whose  outer  segments 
are  long  and  narrow  with  a  deep  linear  notch.  Its  affinities  are 
with  Boucerosia. 

Sabcocodon  sPECiosrs,  N,  E,  Br.  (PI.  XII.  figs.  4-8.) 
Pedicellis  2  lin.  longis,  craasis,  baai  braoteatis,  bracteis  1}  lin.  longii, 
subiilatis,  minute  barbatis ;  lobis  calycinis  lanceolatis,  subacutis,  pilia 
crasais  minutis  sparaim  obtectis;  corolla  diametro  If  poll.,  extos  in- 
tusque  levis,  glabra,  tubo  ample  campanulato,  lobis  latis,  ovatis^ 
acutis,  patentibus,  marginibus  revolutis  pilis  clavatis  ciliatis ;  coronse 
exterioris  lobis  anguste  lanceolatis,  l^  lin.  longis,  alte  bifidis,  segmen- 
tis  parallelis,  interioris  lobis  oblongis,  truncatis,  emarginatis  vel 
obtusis. 

Hah,  Brava  Magadoxo  (Dr.  EavJc  !  in  Herb.  Kew.). 

The  history  of  this  plant  is  as  follows  : — In  1875  Dr.  Kirk  sent 
a  box  to  Eew  containing  two  living  plants,  which  he  stated  in  a 
letter  to  be  two  species  of  Stapeliea,     1  saw  these  plants,  and 
could  not  discover  the  slightest  specific  diflference  between  them, 
nor  could  others  at  Eew ;  they  were  bushy  plants  about  16  inches 
high,  with  4 -angled  leafless  stems  an  inch  or  more  thick,  the 
angles  with  short  stout  teeth,  and  margined  with  a  white  subcar- 
tilaginous  border.   'No  flowers  were  sent  with  them,  and  the  plants 
soon  died.    The  following  year  Dr.  Kirk  sent  to  Kew,  preserved 
in  spirits,  what  were  stated  to  be  the  flowers  of  the  two  living 
plants  previously  sent :  one  of  these  specimens  belongs  to  the 
genus   Boucerosia^    the  other  is    the    plant    above    described. 
From  the  very  small  portion  of  stem  sent  with  each  inflorescence, 
it  is  impossible  to  be  certain  which  belongs  to  the  living  plants 
sent  (of  which  I  have  a  drawing  and  a  specimen  in  spirits) ;  and 
it  is  just  possible  there  has  been  some  mistake,  and  that  the  living 
plants  were  quite  difierent  from  either ;  for  I  can  find  no  trace  of 
the  white  angles  on  the  small  bits  of  stem  sent  with  the  flowers, 
and  this  is  very  conspicuous  on  the  piece  of  stem  I  preserved  in 
spirits  from  the  living  plants.     From  this  cause  I  am  unable  to 
describe  the  stems  of  Sarcocodon  speciosus  in  a  satisfactory 
manner,  as  the  only  bit  of  stem  that  I  can  certainly  identify  as  be^ 
longing  to  it  is  the  small  section  shown  on  PI,  XII,  fig.  5. 
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HuziunopsiB,  N,  E,  Br.^  gen.  nov. 

Co/yx  5-paititiis,  ban  intus  6-tqttaniatiu,  tegmeotit  laneeolatis,  acumi- 
oatii.  Corolla  campanulata,  5-loba.  Corona  umplez  (exterior 
deest),  Moba,  bbii  crascis  erectis  nrnplicibiis,  antheris  ban  adnatis. 
Ihllinia  subborizontalia,  tumida,  oblonga,  caudiculit  brevibui  glanduls 
ad  appendioea  laterales  affiza.  Caule$  perhumileg,  apbylli,  crasio- 
earnoti,  quadrangularea,  angulis  dentatis.  Floret  mediocres,  cymoeiy 
cymis  pancifloria  bracteatis  ad  medium  ramulorum  inter  anguloe  set- 
•ilibns. 

Spedea  I,  Africe  anatralia  intola. 

H.  DECIPIEK8,  JV,  E,  Br.  (PI.  XII.  figs.  9-13.) 
Ramis  procumbentibuf ,  1-2|  polL  longis,  i  poll,  crasiis,  plui  minuive 
claTatis,  glabris;  pedicellis  1-3  tin.  longii^  craisis,  glabris;  lobis  ca- 
lydnia  lanceolatia,  aenminatis,  glabria ;  corolla  diam.  1  poll.,  extus 
glabra  cineraceo-viridi,  schittaceo  vittata  maculataqae,  intut  saturate 
rufo-pnrpurea  luteo  Tariegata,  lobis  deltoideo-acuminatit,  recurvatis, 
pilis  davatis  basi  ciliatis.    Corona  purpurea. 

Hob. P    224,6,  MaeOwanl 

This  is  a  very  curious  plant,  which  I  have  cultivated  several 
years  without  any  knowledge  of  its  native  country  until  last  year, 
when  Prof.  MacOwan  sent  to  Kew  a  specimen  in  spirits  from  the 
Gape  of  Good  Hope,  but  without  exact  locality.  In  habit,  form, 
and  size  of  stems  it  so  much  resembles  Duvalia  poUta,  that  before 
it  flowered  I  mistook  it  for  a  constantly  4-angled  form  of  that 
plant :  the  flowers,  on  the  other  hand,  are  very  like  those  of 
a  Huemia,  to  which  genus  Huemiopsu  is  most  nearly  related ; 
bat  the  utter  absence  of  an  outer  corona  at  once  distinguishes  it. 
In  this  latter  respect  it  resembles  Fiaranthuty  £.  Br.  (not  of  other 
authors) ;  but  the  diflerent  habit,  different  corolla,  and  absence 
of  dorsal  crests  to  the  lobes  of  the  corona  render  it  sufficiently  di- 
stinct from  that  genus. 

The  flowers  only  remain  open  about  forty  hours  and  emit  a  very 
foetid  sickly  odour,  which  is  very  similar  to  that  of  Stapelia 
olwaeea,  N.  E.  Br. 
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OEON  OF  THE  PLATBS. 
Plate  XI. 

Tig.  1.  Trickoeaulon  pUiferum,  outline  of  flower   in  Thunberg's  herbarium ; 
magnified  2  diameters. 

2.  Trickoeaulon  flauum,  a  bud ;  magn.  2|  diam. 

3.  Ditto,  open  flower ;  magn.  2^  diam. 
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Fig.  4.  THchocaulan fiavum,  corona;  magn.  6  diam. 

5.  Baucerosia  (§  Purisantha)  mammiUariSf  open  flower ;  natural  lise. 

6.  Ditto,  portion  of  oorolla-lobe ;  magnified. 

7-10.  Ditto,  side  and  front  views  of  coronas  from  plants  sent  to  Kew  by 
Sir  H.  Barklj ;  magn.  6  diam. 

11.  Ditto,  corona  from  specimen  preserred  in  spirits  in  the  British  Museum  ; 

magA.  6  diam. 

12.  Ditto,  pollinia,  as  seen  in  natural  position ;  magn. 

13.  Ditto,  dorsal Tiew  of  gland  of  pollinia;  magn. 

14.  Soucerona  (§  PwHsantha)  incamata,  the  flower. 

15.  Ditto,  corona  (half  view),  with  the  lobes  represented  in  their  probable 

position. 

16.  Ditto,  corona  (half  view),  with  the  lobes  as  found  in  the  dried  specimen. 

17.  Ditto,  poUinia.   All  magnified. 

18.  Stapelia  hirmta,  Herb.  Thnnb.  (sheet  a,  left-hand  specimen),  lobe  of 

outer  corona. 

19.  Ditto,  two  lobes  of  inner  corona  from  the  same  flower. 

20.  Ditto  (sheet  a,  right-hand  specimen),  lobe  of  outer  corona. 

21.  Ditto,  lobe  of  inner  corona. 

22.  Ditto  (sheet  6),  lobe  of  outer  corona. 
28.  Ditto,  lobe  of  inner  corona. 

Plate  XII. 
Fig.  1.  DiplocytUha  ciliaia,   longitudinal  section  of  corolla-lube ;   magnified 
about  3  diam. 

2.  Ditto,  corona ;  magn.  10  diam. 

3.  Ditto,  pollinia,  with  the  gland  bent  out  of  its  proper  position;  much 

magnified. 

4.  Sarcooodon  apeciosuSy  portion  of  an  inflorescence ;  natural  die. 

5.  Ditto,  showing  bud  and  portion  of  stem. 

6.  Ditto,  bract ;  magnified  6  diam. 

7.  Ditto,  calyx,  showing  the  broad  basal  squamie ;  magn.  4  diam. 

8.  Ditto,  corona ;  magn.  3  diam. 

9.  Buemiopais  deeipims,  portion  of  plant ;  natural  siae. 

10.  Ditto,  entire  corona ;  magn. 

11.  Ditto,  one  lobe  of  corona,  side  view ;  magn. 

12.  Ditto,  one  of  the  dayate  hairs  from  corolla;  magn.  13  diam. 
18.  Ditto,  pollinia ;  magn.  about  30  diam. 
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Observations  on  Hemileia  vastatriSy  the  so-called  Coffee-leaf 
Disease.  By  the  Rev.  E.  Abbat,  M.A.,  F.G.S.,  Fellow 
of  Wadham  College,  Oxford.  (Comiriunicated  by  W.  T. 
Thiseltob  Dtee,  M.A.,  F.L.S.) 

[Bead  June  6,  1878.] 

(Plates  XIII.-XIV.)  • 

JSristorical  Bemarka, — One  of  the  greatest  scourges  which  the 
coffee  enterprise  of  Southern  India  and  Ceylon  has  had  to  con- 
tend with  is,  without  doubt,  Hemileia  vcuttatrix,  or  the  so-called 
Coffee-leaf  disease.  Appearing  first  on  a  new  estate  in  Madul- 
sima,  a  district  in  the  south-eastern  corner  of  the  mountain-zone 
of  Ceylon  and  bordering  on  the  Low  Country,  it  spread  with  re- 
markable rapidity  over  the  various  coffee-districts,  attacking  both 
old  and  young  trees  with  almost  equal  severity.  At  first  the 
**  disease  "  was  regarded  by  those  f)est  able  to  judge  as  a  temporary 
one,  which  would  run  its  course  for  a  year  or  two,  and  then  dis- 
appear as  mysteriously  as  it  came.  This  view  was  strengthened 
by  the  apparent  departure  of  the  pest  when  the  rainy  monsoon 
came  on ;  but  with  the  return  of  dry  weather  it  reappeared. 
The  effect  of  the  disease  presently  became  apparent  in  a  diminu- 
tion of  the  fruit  which  the  tree  yielded  ;  and  in  1872  the  matter 
was  recognized  as  serious.  Previous  to  and  including  1871  the 
arerage  yield  for  five  years  over  the  whole  island  had  been 
4-6  cwt.  per  acre ;  whilst  for  the  five  succeeding  years  the  average 
has  only  been  2*9  cwt. — a  decrease  in  the  production  of  somewhat 
more  than  one  third.  A  portion  of  this  decrease  is  believed  to 
have  been  due  to  exceptionally  unfavourable  seasons  for  tlie  blos- 
soming and  development  of  the  fruit. 

The  following  is  an  approximate  list,  showing  the  number  of 
acres  in  cultivation,  the  total  production  of  coffee,  and  the  yield 
per  acre  during  the  three-year  periods  from  the  year  1866  up  to 
the  present  time,  1867, 1870, 1873,  and  1876  being  the  middle 
years  of  each  period : — 


1866 
1867 
1868 


1870 
1871 


Acreage.        Production.  Yield  per 

cwt.  acre. 

►  170,000         728,440  428 


186,000  ^      845,376  464 

LllJir.  JOUEN. — BOTAinr,  VOL.  ITIT. 
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Acreage.  Production.         Yield  per 

1872)  cwt. 

18731221,000  648,877                293 
18741 

18751 

1876  V  200,000  777,165  2-98 

1877) 

The  present  year  (1878)  is  believed  to  be  the  most  disappointing 
the  coffee  enterprise  has  known,  the  average  yield,  according  to 
Ceylon  statistics,  being  somewhat  below  2  cwt.  per  acre.  The 
promise  for  next  year,  liowever,  is  exceptionally  good  if  the  trees 
only  have  the  strength  and  the  favourable  season  for  ripening 
their  fruit. 

It  must  be  remembered  that  about  one  fifth  of  the  above 
acreage  of  coffee  is  not  in  full  bearing,  on  account  of  the  trees 
being  either  too  old  or  too  young. 

During  the  earlier  years  of  the  ravages  of  the  pest  all  traces  of 
.  it  disappeared  so  completely  in  different  districts,  and  the  trees 
when  relieved  from  its  influence  so  readily  put  forth  new  foliage 
and  bore  considerable  crops,  that  confident  hopes  were  entertamed 
that  the  mischief  would  soon  and  entirely  pass  away.  This  feeling 
was  increased  by  the  fact  that  no  tree  had  ever  been  known  to  be 
killed  by  the  "  disease,"  however  frequent  and  repeated  the 
attacks  might  be.  It  soon,  however,  became  evident  that  many 
of  the  trees  so  affected,  more  especially  the  old  and  decrepit,  were 
losing  a  portion  of  their  vigour — ^the  crop  reaching  maturity,  as 
shown  by  the  statistics,  being  below  the  estimates  formed  by  ex- 
perienced men  immediately  after  the  blossom  had  set,  an  unmis- 
takable sign  that  these  particular  trees  were  losing  in  some  mea- 
sure the  power  to  perfectly  ripen  their  fruit.  Besides  thia,  a 
somewhat  larger  proportion  of  light  coffee,  i,  e.  of  deaf  beans,  was 
noticed.  Planters  consequently  had  recourse  to  a  very  liberal 
application  of  manure  of  various  kinds  ;  and  the  tree  was  thus 
enabled  to  bear  a  good  crop  of  fruit,  as  well  as  to  put  out  new 
leaves  in  the  place  of  those  of  which  it  had  been  denuded  by  the 
pest.  This  method  has  been  successful  to  a  considerable  extent ; 
but  the  older  and  more  feeble  trees  have,  as  might  have  been  an- 
ticipated, in  a  large  degree  ceased  to  yield  to  the  stimulus. 

The  deficiency  in  the  value  of  the  crop  for  the  present  excep- 
tional year  (1878),  particulaily  on  the  older  and  low-lying  estates, 
is  greater  than  has  been  experienced  before,  and  the  average  annual 
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deficiency  in  the  whole  island  lias  been  estimated  hj  some  as  at  least 
£2,000,000.  Since  the  "  disease  "  made  its  appearance  in  1869, 
the  enterprise  has  suffered  to  the  extent  of  from  £12,000,000 
to  £15,000,000  in  crops  alone ;  yet  J  belieye  there  is  not  a  single 
recorded  instance  of  a  tree  having  been  killed  by  the  pest ;  besides 
which  it  must  be  remembered  that  the  seasons  have  been  excep- 
tionally unfavourable.  The  effect  is  simply  to  deprive  the  tree 
of  its  leaves,  and  slowly  and  surely  to  weaken  it  if  the  strength 
of  the  plant  is  not  continually  renewed  by  means  of  manure. 

Absolutely  nothing  is  known  as  to  the  origin  of  the  pest  beyond 
what  has  been  already  stated.  It  is  found  on  no  other  plant 
except  the  coffee-tree,  nor  until  some  sixteen  or  eighteen  months  l^ 

ago,  when  it  appeared  in^Sunaatra,  in  any  other  country  except 
Ceylon  and  Southern  India.  Erom  what  follows  in  these  pages  as 
to  the  character  of  the ''  disease,"  it  will,  I  am  afraid,  appear  to  be 
almost  impossible  that  Java  can  escape  the  importation  of  it  from 
Sumatra ;  but  it  is  perhaps  a  matter  of  doubt  whether  the  condi- 
tions of  that  climate  are  so  favourable  to  its  growth  and  develop- 
ment as  those  of  Ceylon  seem  to  be. 

If  such  be  the  case,  the  production  of  coffee  in  the  East,  if  not 
also  in  Brazil,  may  at  no  distant  date  be  much  restricted,  unless,  as 
is  possible,  some  method  should  be  discovered  of  successfully  con- 
tending, with  the  pest.  The  vitality  of  the  spores  of  the  fungus 
forming  the  *'  disease "  is  somewhat  remarkable,  and  apparently 
places  no  limit  to  the  distance  to  which  they  may  be  conveyed, 
or  to  the  period  during  which  they  will  retain  their  power  of  ger- 
mination. The  writer  has  at  the  present  time  (April  1878)  spores 
growing  readily  which  were  sent  from  Suniatra  to  Ceylon  sixteen 
months  ago,  and  afterwards  transmitted  in  the  middle  of  winter 
to  England. 

General  Description  of  the  Coffee- Ikingus. — At  a  very  early  date 
in  its  history  Mr.  Thwaites,  P.E.S.,  Director  of  the  Botanical 
(jardens  at  Peradeniya,  in  Ceylon,  discovered  that  the  pest  was  a 
fungus,  with  certain  points  of  resemblance  to  the  TJredineae,  whose 
mycelium  permeated  the  tissues  and  fed  on  the  juices  of  the  leaf. 
Messrs.  Berkeley  and  Broome  described  the  fruit  of  the  fungus 
in  the  *  Gardeners'  Chronicle '  for  1869,  p.  1167 ;  but  the  writer 
beHeves  that  no  serious  attempt  has  hitherto  been  made  to  grow 
the  plant  and  ascertain  its  true  character. 

The  first  indication  of  the  '^  disease  "  is  a  palish  discoloration 
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in  spots  or  patches,  easily  detected  when  the  leaf  is  held  up  to  the 
light.  These  quickly  assume  a  faint  yellow  colour,  iuid  presently 
become  covered  with  bright  yellow  dust,  which  soon  turns  to  a 
rich  orange.  These  are  the  ripening  spores,  or  rather  sporanges, 
of  the  fungus  aggregated  in  little  clusters,  just  visible  to  the  un- 
assisted eye,  as  shown  in  Plate  XIII.  fig.  1,  which  is  a  drawing 
taken  from  nature  of  a  portion  of  a  diseased  leaf.  One  or  two 
points  of  interest  are  suggested  by  a  superficial  examination  of 
the  character  of  the  disease-spots.  In  the  first  place,  they  are 
nearly  circular  in  form,  the  central  portion  being  the  oldest  and 
losing  its  bright  orange  colour  earliest,  the  black  spot  in  the 
centre  showing  where  an  aspergillt^  has  fixed  itself  on  the 
more  mature  sporanges.  The  circular  form  and  the  regularity 
of  the  colour  of  these  spots  at  equal  distances  from  the  centre 
suggests  that  the  fungus  has  developed  pretty  equally  on  all  sides 
from  some  central  point.  Again,  it  may  be  noticed  that  the  mid- 
rib and  nerves  of  the  leaf  form  barriers,  sometimes,  but  not 
always,  beyond  which  the  fungus-spot  does  not  pass.  This  sug- 
gests that  the  infection  must  come  from  without,  and  not  from 
the  juices  within  the  leaf  itself ;  for  it  is  improbable,  if  the  latter 
were  the  case,  that  the  nerves  of  the  leaf  could  form  barriers 
beyond  which  the  disease-spot  could  not  spread.  It  seems  natu- 
ral, therefore,  to  suppose,  and  the  hypothesis  is  borne  out  by  mi- 
croscopic observations,  that  each  disease- spot  is  the  result  of  a 
germinating  body  which  has  fixed  itself  at  a  point  which  after- 
wards is  the  centre  of  the  spot. 

Microscopic  JExaminatian  of  Dry  Specimens  *. — If,  in  order  to 
examine  the  character  of  the  orange-red  sporanges  by  means  of 
transmitted  light,  the  under  cuticle  of  the  leaf  bo  torn  off  in  the 
neighbourhood  of  a  "  disease-spot,*'  the  fungus  will  be  found  to 
present  the  appearance  shown  in  PI.  XIII.  fig.  2,  each  cluster 
(A)  consisting  of  a  number  of  orange-red  sporanges  and  occupying 
a  stomate  of  the  leaf.  Not  infrequently  every  stomate  is  thus 
occupied,  and  the  cuticle  appears  to  be  covered  with  an  unbroken 
layer  of  sporanges.  If  now.  the  specimen  be  turned  upside  down, 
so  that  we  look  at  the  inner  surface  of  the  cuticle,  several  indis- 
tinct and  dark  bodies  are  seen  (fig.  3)  immediately  above  the 
clusters  just  mentioned.  From  the?e  bodies  a  branching  myce- 
lium, more  or  less  charged  with  reddish-brown  granular  matffer, 

*  Nearly  all  the  obfierrations  have  been  made  by  means  of  a  -j^-inch  immer- 
non-objectiye. 
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ramifies  amongst  the  cells  of  the  leaf.  The  tendency  to  form 
little  sacs  full  of  granular  matter  is  noticeable,  as  is  the  fact 
that  two  of  the  dark  bodies  are  connected  by  one  branch  of 
mycelium. 

After  examining  many  hundreds,  I  may  truly  say  thousands, 
of  these  clusters  of  sjjoranges,  I  had  the  good  fortune  to  break 
open  the  sides  of  a  stomate  and  detach  the  perfect  fungus  from 
the  cuticle.  A  glance  showed  the  cause  of  all  previous  failures. 
The  parts  of  the  fungus  within  and  without  the  leaf  were  seen  to 
be  connected  by  a  narrow^  neck,  which  always  broke  when  any 
attempt  was  made  to  detach  the  clusters  or  the  dark  bodies  from 
the  cuticle.  PL  XIII.  ^f^,  4  shows  the  fungus  thus  detached — A, 
being  the  cluster  of  sporanges  outside  the  leaf;  B,  the  dark  body 
filling  the  whole  of  the  intercellular  air-chamber  behind  the  sto- 
mate ;  C,  the  mycelium  attached  to  and  carrying  nutriment  to  B. 
Of  the  exact  nature  of  the  dark  body  B,  I  am  imable  to  speak  with 
accuracy.  It  seems  to  be  merely  an  enlargement  of  the  myce- 
lium into  the  form  of  a  sac  of  the  shape  and  size  of  the  air- 
chamber  it  occupies,  and  filled  with  dark- red  granular  matter 
conveyed  to  it  by  the  mycelium-branches  0.  This  view  is  partly 
confirmed  by  PI.  XIII.  figs.  5  and  6,  in  which  the  tendency  of 
the  mycelium  to  form  little  sacs  full  of  red  granular  matter  is 
very  decided.  All  these  figures  are  from  specimens  obtained  from 
the  interior  of  diseased  coffee-leaves  sent  from  Ceylon.  Fig.  5, 1 
believe,  shows  one  of  the  dark  masses  in  process  of  formation,  and 
before  it  has  pushed  its  way  through  the  stomate.  The  general 
character  of  the  mycelium  that  permeates  the  intercellular  spaces 
of  the  leaf  is  seen  in  fig.  7  (PI.  XIII.).  Not  infrequently,  how- 
ever, these  branching  masses  of  mycelium  are  so  complicated  that 
it  is  almost  impossible  to  represent  them  on  a  plane  surface.  In 
one  instance,  in  which  the  immature  form  of  ^g,  4  (PI.  XIII.)  was 
detached  from  the  growing  coffee-leaf,  the  dark  body  C  was  found 
to  be  transparent  and  partially  filled  with  red  granular  matter, 
some  of  which  was  observed  to  be  passing  up  the  neck  towards 
the  sporanges. 

When  one  of  the  clusters  of  sporanges  growing  on  the  outside 
of  the  leaf  has  been  removed  and  placed  between  two  slips  of 
glass,  all  the  more  mature  sporanges  may  be  detached  by  pres- 
sure and  only  the  immature  sporanges  left.  These  may  be  seen,  in 
PL  XIII.  fig.  8,  attached  by  short  pedicels  to  a  central  dark-red 
mass,  which  is  no  doubt  the  terminal  portion  of  the  dark  body 
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protruded  through  the  etomate.     The  roost  immature  of  the  spo- 
ranges  have  few  or  no  papillse  on  them.     Sometimes  they  contain 
no  red  granular  protoplasm.     At  other  times  they  are  filled  with 
it,  as  is  seen  in  fig.  9,  which  represents  a  cluster  of  sporanges 
subjected  to  pressure  until  nearly  the  whole  of  the  sporanges 
have  been  detached.     Up  to  the  present  point  only  specimens 
from   Ceylon  have  been  described.     On  diseased  leaves  from 
Sumatra  I  have  found  a  form  of  growth  in  connexion  with  the 
clusters  of  sporanges  of  a  very  remarkable  nature.    In  PI.  XIII. 
fig.  10  is  seen  a  cluster  of  sporanges  similar  to  those  described* 
To  the  left  there  is  apparently  a  remnant  of  a  branch  of  myceUum 
attached  below  to  the  cluster,  whilst  all  round  is  a  series  of  trans- 
parent bodies  somewhat  resembling  the  barren  cysts  in  Lecythea 
and  MelampsorOy  only  they  are  here  prolonged  into  fine  tubes 
divided  towards  their  extremities  by  a  septum,  beyond  which  are 
minute  particles  of  red  granular  matter,  as  seen  in  PI.  XIII. 
tig.  11..    It  would  appear  from  fig.  11  that  there  is  a  tendency  to 
the  growth  of  a  new  mycelium,  which,  like  the  old,  contains  dark- 
red  granular  protoplasm.    One  of  the  clusters  from  which  most  of 
the  sporanges  have  been  detached  after  being  treated  with  potash 
may  be  seen  in  fig.  11.     The  dark-red  mass  which  bears  the  spo- 
ranges is  of  an  exceedingly  compact  character  and  its  structure 
is  very  indefinite,  some  indistinct  lines  radiating  from  the  centre 
being  alone  distinguishnble.    The  attacbment  of  one  of  the  barren 
cysts  is  seen  in  fig.  12. 

When  the  sporanges  have  been  detached  from  the  mass  on 
which  they  grow,  a  portion  of  the  pedicel  is  sometimes  seen  to  be 
still  attached  to  them,  as  in  PI.  XIY.  figs.  1  and  2,  the  latter  re- 
presenting au  immature  sporange  devoid  of  papillse.  These 
sporanges  vary  considerably  in  shape,  apparently  on  account  of 
the  varied  pressure  to  which  they  are  subjected  during  growth. 
They  are  papillated  on  all  sides  except  the  inner  or  concave  sur- 
face. The  sporange  itself  consists  of  an  outer  coat  and  an  inner 
transparent  membrane,  which  sometimes,  but  very  rarely,  become 
detached  from  each  other  entire.  More  frequently  the  outer 
coating  disintegrates,  and  the  inner  membrane  opens  out  and 
slowly  dissolves  away.  Generally,  however,  the  outer  coating 
remains,  even  when  immersed  in  water  at  a  temperature  of  90"^  F. 
for  weeks,  and  at  last  falls  to  pieces,  the  inner  membrane  appa- 
rently disappearing  at  the  same  time,  or  having  disappeared  pre- 
viously.    The  papillae  are  very  minute  bodies,  pointed  at  the 


Digitized  by 


Google 


fiKV.  K.  ABBAT  ON  HElflLKIA  VA8TATBIX,  179 

extremity  by  which  they  are  attached  to  the  sporauge.  The  length 
of  the  sporange  varies  somewhat  from  slightly  less  to  slightly  more 
than  001  inch  in  length.  (It  may  be  noticed  here  that,  as  all  the 
measurements  have  been  made  by  comparison  with  the  length  of 
the  sporange  and  not  by  means  of  a  micrometer,  there  will  be  a 
certain  amount  of  inaccuracy  attached  to  them.)  On  examining 
the  sporange  under  a  high  power,  it  is  seen  to  be  more  or  less  filled 
with  dark -red  granular  matter,  in  which  one  or  more  globose 
bodies  with  nuclei  may  be  detected  (PI.  XIV.  fig.  3). 

Sometimes  a  large  semitransparent  mass  of  protoplasm  is  seen 
in  the  sporange.  It  appears  to  be  quite  structureless,  and  varies 
very  much  in  size  and  shape.  In  some  cases  the  whole  of  the  in- 
terior of  the  sporanges  is  seen  to  be  filled  with  granular  matter 
without  a  single  spore  amongst  it.  On  placing  the  sporanges  in 
a  drop  of  water  between  two  slips  of  glass  and  subjecting  them 
to  considerable  pressure,  the  membrane  becomes  ruptured,  and 
the  spores  make  their  escape.  They  are  then  found  to  have  been 
attached  to  the  inner  surface  of  the  membrane  in  the  manner 
shown  in  PL  XIV.  figs.  4,  6,  6,  7,  and  8.  The  attachment  of  the 
spores  to  pieces  of  the  ruptured  sporange  is  manifest  in  PI.  XIV. 
figs.  7  and  8.  These  spores  vary  very  much  in  size  and  number  in 
different  sporanges.  As  many  as  fifteen  may  be  counted  inside 
the  sporange,  and  occasionally  only  one,  but  sometimes  two  or 
three  of  much  larger  size  are  visible.  The  average  size  of  the 
spores  is  about  '0001  inch  in  diameter,  but  they  are  frequently 
three  times  larger.  They  appear  to  be  perfectly  smooth  when 
fresh ;  but  when  quite  mature  and  dry  they  are  seen,  under  a 
high  power  (such  as  -j^  inch),  to  be  papillated.  They  swell  con- 
siderably with  the  addition  of  moisture  ;  but  it  is  difficult  to  get 
them  out  of  the  sporange  unless  it  has  been  reduced  to  a  very 
dry  condition,  when  a  slight  pressure  will  often  rupture  the  mem- 
brane and  detach  the  spores  from  its  surface.  Within  each  of 
these  spores  may  be  seen  one  or  more  semitransparent  bodies  or 
nuclei  (PI.  XIV.  figs.  4, 5,  6,  7,  8),  and  in  some  cases  a  nucleolus 
within  the  nucleus  (figs.  5  and  6). 

From  the  larger  of  the  spores  just  mentioned  there  is  reason  to 
believe  that  a  number,  generally  about  ten,  of  minute  ovoid  bodies 
with  a  transparent  nucleus,  extremely  like  very  small  zoospores 
except  that  they  possess  no  power  of  motion,  are  expelled.  I  have 
neyer  observed  these  bodies  actually  issue  from  the  large  spore, 
but  I  have  seen  them  attached  to  the  ruptured  membrane  as  if 
they  had  just  been  expelled. 
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Germination  of  the  Spores,-^The  ordinary  spores  of  the  red 
sp orange  at  times  germinate  readily  ;  at  others,  although  appa- 
rently quite  fresh  and  healthy,  not  one  of  them  will  grow.  Out 
of  several  packages  of  diseased  leaves  sent  from  Ceylon  during 
1877,  not  a  spore  would  germinate,  the  reason  for  which  I  could 
never  determine.  Again,  the  spores  from  some  of  the  spots  on  a 
diseased  leaf  will  germinate,  whilst  from  others  they  refuse. 
Whether  this  is  due  to  conditions  of  growth  or  to  the  conditions 
to  which  they  have  been  subjected  after  reaching  maturity,  I  am 
unable  to  say  ;  but  I  incline  to  the  former  view.  Of  the  whole 
number  of  spores  which  I  have  tried  to  grow,  only  a  very  small 
fraction  have  ever  shown  signs  of  vitality. 

If  the  spprange  be  placed  in  water  or  Pasteur's  solution  and 
kept  at  a  permanent  temperature  of  90°  F.,  the  spores,  if  fertile, 
will  begin  to  germinate  in  from  forty  to  eighty  hours  after  im- 
mersion, those  which  had  been  kept  for  sixteen  months  taking 
the  longer  period  before  mycelium  appeared.  Sometimes  the  ger- 
mination takes  place  whilst  the  spores  still  remain  within  and 
attached  to  the  sporange,  as  in  fig.  9  (PI.  XIV.).  At  other  times 
the  spores  escape  and  germinate  in  the  neighbourhood  of  the  spo- 
range, fig.  10,  PI.  XIV.  The  germination  of  the  spore  causes  a  bul- 
ging out  of  the  membrane  at  one  or  two  points;  when  there  are  two, 
they  are  generally  directly  opposite  to  each  other.  A  portion  of  the 
contents  of  the  spore  enters  this  sac-like  body,  and  a  septum  more 
or  less  distinct  is  immediately  formed.  The  same  process  is  repeated 
by  the  new  cell,  and  a  chain  of  cells  is  soon  formed.  .  During  the 
process  of  germination  the  contents  of  the  spore  at  times  become 
almost  transparent,  or  at  least  finely  granular,  and  the  nucleus 
and  nucleoli  appear  to  have  been  absorbed.  Soon  after  germina- 
tion the  spore  partially  shrivels  up,  and  its  contents  become  more 
or  less  indistinct.  Plate  XIV.  figs.  12  and  13  show  some  of  the 
perfectly  mature  and  dried  spores  in  process  of  germination. 
Towards  its  extremities  the  mycelium  assumes  a  more  continuous 
form,  and  the  septa  are  often  scarcely  discernible  (PI.  XIV. 
fig.  14).  The  form  of  the  cells  varies  very  considerably  :  most 
frequently  they  are  globose,  obovate,  or  barrel-shaped ;  at  other 
times  they  swell  into  irregularly  shaped  sacs,  which  become  filled 
with  granular  protoplasm,  with  not  infrequently  one  or  more  trans- 
parent globose  bodies  in  them  (PI.  XIV.  fig.  15).  At  times  the 
protoplasm  within  the  cells  remains  almost  perfectly  transparent ; 
but  most  frequently  it  assumes  a  distinctly  granular  character, 
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and  after  a  time  differentiates  itself  into  one  or  more  distinct 
bodies  each  containing  a  nucleus.  This  is  distinctly  seen  in 
PL  XIV.  fig.  17.  In  specially  vigorous  specimens  these  bodies, 
at  the  end  of  sixteen  or  eighteen  days,  develop  into  bodies  appa- 
rently exactly  similar  in  character  and  size  to  the  spores  from  the 
sporanges,  the  attachment  of  the  spore  being  distinctly  visible,  as 
also  are  the  semi  transparent  nuclei  (PL  XIV.  fig.  18).  Most 
frequently,  however,  the  cells  do  not  attain  such  a  perfect  deve- 
lopment ;  but  they  burst,  and  the  minute  granular  matter  passes 
out  without  any  further  development  into  spores. 

When  the  growing  fungus  is  fed  with  boiled  and  filtered  coffee- 
leaf  juice,  the  granular  protoplasm  within  the  cells  assumes  a  red 
tinge  similar  to  that  contained  in  the  mycelium  extracted  from 
diseased  coffee-leaves.  The  tendency  of  some  of  the  cells  of  the 
mycelium,  whether  interstitial  or  terminal,  to  sw^ell  into  a  sac-like 
form  is  very  marked.  They  attain  at  times  to  the  size  of  three 
quarters  of  the  red  sporange,  or  about  '00075  inch  in  length  and 
nearly  the  same  in  breadth.  In  one  or  two  instances  they  have 
presented  an  appearance  suggestive  of  conjugation ;  but  at  this 
point  the  growth  of  the  fungus  ceased,  and  I  was  not  able  to 
detect  any  actual  communication  between  what  appeared  to  be  the 
antheridium  and  the  oogonium*. 

The  conidioid  form  of  fruit  may  very  frequently  be  obtained  by 
growing  the  mycelium  on  glass  slides,  the  complete  form  being 
shown  in  PL  XIV.  figs.  19  and  20.  These  conidia  are  somewhat 
obovate  and,  when  mature,  papillated.  Under  a  high  power  a 
fine  connexion  may  be  detected  uniting  together  neighbouring 
conidia.  In  one  instance  (Pi.  XIV.  fig.  20)  the  terminal  coni- 
dium  was  very  much  larger  than  the  others,  and  remained  per- 
fectly smooth  whilst  they  were  papillated.  These  conidia  are 
about  '00015  inch  in  length,  and  when  placed  in  water  germinate 
readily,  producing  a  mycelium  which  is  generally  free  from  septa  ; 
but  in  some  instances  one  or  two  septa  are  distinguishable 
(PL  XIV.  fig.  21).  They  also  prodilce  a  second  generation  of 
conidia  similar,  but  of  inferior  vitality,  to  the  original  ones. 

"With  regard  to  zoospores,  I  have  several  times  found  them  on 
the  slips  under  circumstances  that  suggested  a  connexion  with 

*  Qa  this  head  consult  the  Key.  M.  J.  Berkeley's  **  ObserrationB  on  a  pecu- 
liar mode  of  Fructification  in  Chironyphe  Carterii,**  Joum.  Linn.  Soc  vol.  yiii 
p.  189,  tab.  X.  figs.  1-3. 
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the  cellular  mycelium  or  conidia  of  Hemileia ;  but  I  have  never 
been  able  to  determine  whence  thej  came. 

Two  points  of  difference  between  the  Ceylon  and  the  Sumatra 
forms  of  Hemileia  vaHatrix  are  noticeable : — (1)  the  transparent 
bodies,  like  barren  cysts,  which  are  found  growing  along  with  the 
sporanges  in  the  Sumatra  specimens,  but  which  are  never  seen  on 
those  from  Ceylon ;  (2)  the  greater  tendency  in  the  cells  of  the 
mycelium  of  the  former  to  bulge  out  and  form  comparatively 
large  ovoid  masses.  This  is  much  less  marked  in  the  Ceylon  spe- 
cimens. In  other  respects,  as  far  as  I  am  able  to  judge,  they  are 
alike.  It  is  believed  that  under  somewhat  different  conditions 
the  red  sporanges  are  capable  of  giving  rise  to  a  different  form  of 
mycelium  from  that  already  described ;  but  as  the  observations 
on  this  point  were  made  with  a  low  power,  I  have  thought  it  best 
to  omit  noticing  them  here. 

Conditions  of  Growth,  ^c. — With  regard  to  the  conditions  of 
growth  of  Hemileia  vastatrix,  very  many  attempts  have  been  made 
to  infect  growing  coffee-plants,  both  through  their  young  and 
their  fully  formed  leaves.  The  same  has  been  tried  with  coffee- 
leaves  placed  in  an  atmosphere  saturated  with  moisture  and  kept 
at  a  constant  temperature  of  90°  E. ;  but  in  no  case  has  the 
attempt  succeeded,  although  the  sporauges,  the  growing  myce- 
lium, and  the  conidia  have  been  placed  on  the  leaves.  "What  the 
necessary  conditions  are  which  are  absent  it  is  difficult  to  ima- 
gine, unless  it  bo  that  the  stomates,  through  which  alone  appa- 
rently the  fungus  finds  its  way  into  the  leaf,  are  too  contracted 
under  the  artificial  conditions  applied  to  allow  the  mycelium  fila- 
ments or  the  spores  to  enter.  The  conidioid  form  of  the  fungus 
may  readily  be  grown  on  the  outside  of  the  coffee-leaf  in  a  moist 
atmosphere ;  but  it  does  not  appear  to  penetrate  into  the  leaf ; 
for  in  the  case  of  such  plants  I  liave  never  seen  either  the  myce- 
lium within  the  tissues  of  the  leaf  or  the  clusters  of  red  sporanges 
outside  it.  This  latter  form — the  common  one  by  which  the 
"  disease "  is  recognized  in  Ceylon — I  believe  to  be  the  dry- 
weather  form  of  the  fruit,  appearing  generally  in  its  greatest 
intensity  soon  after  the  rains  have  ceased,  but  very  rarely  during 
their  prevalence.  During  the  prolonged  wet  season  the  conidia 
have  been  found  growing  on  many  other  plants  as  well  as  on  the 
coffee-tree ;  but  the  mycelium  remains  on  the  outside,  and  the 
leaves  show  no  traces  of  the  disease.     If  it  is  necessary  before 
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the  fungus  can  infect  the  leaf  that  the  stomates  should  be  in  a  spe- 
cially favourable  condition  for  receiving  the  infection  (a  condition 
perhaps  only  occurring  in  certain  states  of  the  plant),  this  might 
be  the  reason  why  in  the  midst  of  such  countless  multitudes  of 
spores  every  coffee-leaf  is  not  covered  with  "  disease  "  spots.  On 
the  other  hand,  it  may  be  due  to  the  fact  that  for  some  obscure 
reason  only  a  very  small  proportion  of  the  spores  will  germinate. 
It  is  also  possible  that  my  inability  to  grow  the  red  sporanges  is 
due  to  the  fungus  requiring  some  other  tree  or  plant  on  which  to 
develope  before  it  is  able  to  infect  the  coffee-leaf ;  but  this  is 
improbable. 

In  more  than  one  district  it  has  been  noticed  that  a  strong  wind 
has  apparently  had  a  great  effect  in  carrying  the  "  disease  **  up  or 
down  a  valley,  most  probably  by  spreading  the  spores  from  some 
badly  infected  estate  over  the  comparatively  healthy  ones.  If 
such  is  really  the  case,  the  fact  points  to  the  conveyance  of  the 
disease,  as  suggested  before,  to  the  tree  through  the  stomates  of 
the  leaf  and  not  through  the  roots.  It  might  be  possible  under 
such  conditions  to  moderate  the  virulence  of  the  pest  in  some  of 
the  more  isolated  districts  if  all  the  proprietors  would  combine  to 
gather  and  burn,  at  the  commencement  of  the  chief  annual  attack, 
all  the  diseased  leaves  and  tungs  that  at  present  are  allowed  to  lie 
on  the  ground  beneath  the  trees  until  they  decay.  Such  a  plan 
would  no  doubt  be  expensive ;  but  it  would  certainly  destroy  a 
vast  number  of  spores,  and  might  sensibly  reduce  the  virulence  of 
the  *"  disease."  The  sprinkling  of  quick-lime  on  the  ground 
beneath  the  trees  has,  in  one  instance  at  least,  proved  beneficial ; 
and  as  it  would  no  doubt  destroy  all  the  spores  it  came  in  contact 
with,  it  is  not  improbable  that  the  two  remedies,  if  applied  simul- 
taneously, might  be  found  in  some  degree  successful.  The  trees 
should  also  be  washed  with  some  suitable  disinfectant,  and  the 
watering  of  the  ground  about  the  trees  with  the  same  disinfectant 
might  possibly  prove  more  beneficial  than  sprinkling  with  lime. 
It  would  be  of  little  or  no  use  for  one  planter  in  a  district  to 
attempt  these  remedies  if  the  others  did  not — the  spores  produced 
on  a  single  badly  diseased  tree  being  so  enormously  numerous, 
that  a  whole  estate  of  healthy  plants  might  easily  be  infected  by 
a  single  unhealthy  plant  in  their  neighbourhood. 

It  has  been  asserted  at  various  times  that  "  native,"  t.  e,  un- 
pruned  and  uncultivated  coffee,  as  well  as  plants  of  the  Liberian 
species,  are  exempt  from  the  attacks  of  Hemileia  vastatrix.    This 
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is  not  the  case.  The  former  suffers  to  very  nearly  the  same 
extent  as  the  cultivated  tree ;  whilst  the  latter  showed  that  it  was 
susceptible  to  the  "  disease  "  by  being  badly  attacked  within  a 
few  months  after  the  first  plants  of  the  species  were  introduced 
into  the  island. 

DESCRIPTION  OF  THE  PLATES. 

Plate  XIII. 
Fig.  1.  "  Disease "  spot  in  process  of  deyelopment,  the  immature  sponmges 
being  orange-coloured,  whilst  the  more  mature  are  almost  colourless ; 
the  dark  spot  in  the  centre  is  due  to  the  presence  of  a  black  asperffUlus ; 
half  natural  size. 

2.  Portion  of  the  cuticle  of  a  diseased  coffee-leaf,  showing  clusters  of  spo- 

ranges  and  stomatee ;    X  150. 

3.  The  same  piece  of  cuticle,  seen  from  the  inside ;   X  150. 

4.  Cluster  of  sporanges  with  the  dark  mass  that  bears  them  and  mycelium 

extricated  from  the  leaf;    X  200. 

5.  6,  7.  Mycelium  from  the  interior  of  a  "  diseased  "  coffee-leaf;   X  350. 

8,  9.  Cluster  of  sporanges  from  which  all  the  more  mature  sporanges  haye 

been  washed  ;  X  400. 

10.  Cluster  of  sporanges  from  Sumatra,  showing  the  barren  cyst-like  bodies 

amongst  them ;  X  250. 

11.  The  same  as  fig.  10,  treated  with  potash  ai^d  subjected  to  pressure; 

X250. 

12.  Barren  cyst  detached  by  pressure. 

Plate  XIV. 

Fig.  1,  2.  Sporanges  with  portions  of  pedicel  attached ;  X  800. 

3.  Sporange,  showing  the  spores  in  its  interior ;   X  800. 

4,  5,  6.  Spores  detached  by  pressure  from  the  sporange ;  X  1000. 
7,  8.  Spores  attached  to  portions  of  ruptured  sporanges ;   X  1000. 

9.  Spores  germinating  within  the  sporange ;  x  600. 

10.  Spores  germinating  within  or  near  the  sporange ;  X  600. 

11,  12,  13.  Somewhat  immature  and  mature  spores  germinating;   X  1000. 
14,  15.  Mycelium  produced  by  germinating  spores;   X  500. 

16.  Mycelium   with  the  commencement  of  the  conidioid  form  of  fruit ; 

X700. 

17,  18.  Well-grown  mycelium,  showing  the  spore-like  bodies  formed  from 

the  granular  protoplasm  within  the  segments.    Fig.  17  X  700 ;  fig.  18 

XlOOO. 
19,  20.  Conidioid  forms  of  fruit.    Fig.  19  X  500;  fig.  20  X  1000. 
21.  Conidium  germinating ;  X  1000. 
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Notes  on  Euphorbiaceee. 
By  Geoegb  Beotham,  Esq.,  F.B.S.,  F.L.S. 

[Read  Norember  7,  1878.] 

Amoko  the  large  natural  orders  the  elaboration  of  which  I  under- 
took for  the  *  Genera  Plantarum/  I  found  the  Euphorbiacese  in 
almost  as  much  confusion  as  to  nomenclature  and  classification  as 
the  Composite,  but  for  very  different  reasons.  In  the  CompositaB, 
the  great  variety  of  forms  indigenous  to  the  civilized  regions  of 
the  globe,  enabling  them  to  be  readily  observed  in  a  living  state 
by  resident  botanists,  as  well  as  the  facility  of  preserving  satis- 
factory specimens  from  other  countries  (which,  even  when  very 
small,  are  often  quite  sufficient  to  exhibit  their  essential  charac- 
ters), have  placed  them  at  the  mercy  of  a  host  of  minor  or  special 
botanists,  who  have  thought  themselves  justified  'in  inundating 
the  science  with  countless  supposed  new  genera  and  species,  the 
worthlessness  of  which  they  were  incompetent  to  judge  of.  Eu- 
phorbiaceaB,  on  the  contrary,  of  which  so  large  a  proportion  are 
tropical,  arborescent  or  frutescent,  with  the  sexes  separate,  have 
been  comparatively  but  little  observed  in  a  living  state ;  and  the 
herbarium  specimens  requiring  to  be  large,  judiciously  selected, 
and  carefully  identified  as  to  the  two  sexes,  often  so  very  different 
in  inflorescence  and  perianth,  are  often  far  too  imperfect  for  prac- 
tical use,  and  but  few  botanists  have  found  themselves  in  a  posi- 
tion to  deal  with  them.  Two  men,  indeed,  both  of  high  standing 
in  the  science,  and  with  comparatively  ample  materials  at  their 
command,  have  recently  worked  up  the  order  with  great  care  and 
attention  independently  of  each  other ;  and  I  would  readily  have 
followed  the  lead  of  either  of  them,  but  that  the  two  have  so 
frequently  come  to  conclusions  diametrically  opposed  to  each 
other,  that  I  have  been  compelled  to  steer  a  course  of  my  own 
through  a  labyrinth  of  tribes,  sub  tribes,  genera,  sections,  or 
vaguely  indicated  affinities.  As  I  should  think  it  unfair  to  dissent 
from  such  men  without  stating  in  some  measure  the  grounds  of 
my  dissent,  and  as  the  limits  imposed  on  us  would  not  allow  of 
my  doing  so  to  a  sufficient  length  in  the  *  Genera '  itself,  I  have 
thought  that  the  Linnean  Society  would  permit  my  publishing 
the  following  notes  in  their  *  Journal '  as  a  complement  to  my 
former  notes  on  Composit®,  Myrtacese,  Campanulaceae,  and  others. 
These  notes  I  have  divided  under  the  four  heads  of  History, 
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Nomenclature,  Systematic  Arrangement,  and  Origin  and  G-eogra- 
pbical  Distribution. 

I.  HISTORY. 

The  Order  may  be  said  to  have  been  established  and  defined  by 
Bobert  Brown ;  but  Adrien  de  Jussieu  was  the  first  to  give  any 
good  general  view  of  the  characters  and  natural  arrangement  of 
the  genera.  His  *  De  Euphorbiacearum  generibus  Tentamen,' 
published  in  1824,  evinces  that  correct  appreciation  of  affinities 
and  clearness  of  method  which  distinguish  all  his  monographs ; 
but  the  materials  at  his  command  were  then  exceedingly  limited, 
and,  although  several  of  his  generic  circumscriptions  have  been 
too  much  neglected,  yet  the  enormous  additions  since  made  to  the 
known  species  have  really  necessitated  many  important  modifi- 
cations of  the  system  he  proposed.  After  him  Blume,  in  his 
*  Bijdragen,'  a  remarkable  work,  exhibiting  singular  accuracy  of 
observation  and  judicious  appreciation  of  genera  considering  the 
restricted  resources  at  his  disposal  in  a  distant  colony,  described 
amongst  others  a  considerable  number  of  new  forms  of  Euphor- 
biacesB.  Klotzsch,  of  Berlin,  seeing  a  large  number  of  new  Ame- 
rican ones  in  the'  collections  received  from  Sello  and  others, 
bestowed  much  pains  on  their  elaboration — but,  unfortunately, 
occasioned  some  confusion  in  the  great  number  of  new  genera  he 
proposed,  founded  often  on  the  examination  of  single  species  which 
at  first  sight  presented  some  peculiarity  in  their  aspect.  His 
various  papers,  therefore,  published  chiefly  in  "Wiegmann's  (Erich- 
son's)  *  Archiv '  and  in  the  *  Monatsberichte '  of  the  Berlin 
Academy,  and  detached  descriptions  in  various  works,  have  not 
contributed  much  to  our  general  knowledge  of  the  relations 
which  the  different  Euphorbiaceae  bear  to  each  other. 

A  number  of  detailed  descriptions  or  cursory  indications 
of  new  species  dispersed  through  a  great  variety  of  works 
had  further  contributed  to  the  difficulty  of  naming  an  Euphor- 
biacea,  or  of  determining  whether  it  was  new  or  not,  when  Henri 
Baillon,  working  on  the  collections  of  various  Parisian  herbaria, 
undertook  a  comprehensive  view  of  the  genera.  This  he  pub- 
lished in  1858  under  the  title  of  *  Etude  gcnerale  du  groupe  des 
Euphorbiacees.*  This  work  showed  a  great  deal  of  careful  re- 
search and  accurate  observation  ;  but  its  practical  utility  was  much 
marred  by  a  want  of  method.  It  contains  no  well-defined  tribes, 
nor,  indeed,  any  divisions,  except  twelve  series  (of  which  no  charac- 
ters are  given),  and  no  conspectus  or  short  diagnoses  of  the  genera 


Digitized  by 


Google 


MB.  O.  BEKTHAM  ON  BVPUOBBIACKX.  187 

to  save  the  need  of  successively  reading  tbrougli  on  every  occasion 
a  number  of  detailed  descriptions  before  you  could  determine  a 
plant  sufficiently  to  study  it.  And  this  defect  was  not  remedied 
by  the  short  heading  prefixed  to  each  genus,  stating  that  it  is 
some  other  genus  with  a  difference-  It  is  true  that  in  some 
eases  species  have  been  generioally  separated  from  a  previously 
known  genus  on  account  of  some  one  specially  exceptional  cha- 
racter, and  that  it  is  useful  to  call  attention  to  the  fact  that  such 
is  the  only  difference ;  but  it  is  also  true  that  most  genera  differ 
from  every  other  one  in  several  more  or  less  prominent  charac- 
ters and  are  often  equally  aDied  to  two  or  more ;  the  selecting, 
therefore,  one  of  them  for  comparison  and  indicating  one  point  of 
difference,  amounts  practically  to  little  more  than  a  general  pro- 
position that  every  genus  is  any  other  one  with  a  difference.  On 
the  other  hand,  the  plates  illustrating  some  of  the  most  important 
characters  of  each  genus  are  most  useful,  the  analysis  very  accu- 
rate and  well  designed,  the  execution  of  the  figures  all  that  could 
be  desired ;  one  can  only  regret  that  they  should  have  been  incon- 
veniently crowded  in  the  plates  without  order,  so  that  it  takes 
occasionally  some  time  to  find  out  which  of  them  belong  to  any 
one  genus.  The  preliminary  observations,  occupying  more  than 
one  third  of  the  volume,  contain  much  on  structure  and  develop- 
ment, as  well  as  on  afBnities  and  geographical  distribution,  well 
deserving  of  study,  though  one  may  perhaps  ngt  always  agree 
with  the  author's  conclusions.  Dr.  Baillon  followed  up  this  work 
by  various  papers  in  his  *  Adansonia,'  entering  into  specific  details 
as  to  the  EuphorbiacesB  of  various  collections,  especially  on  Afri- 
can ones  in  the  1st  and  2nd  volumes  (1860-61),  New-Caledonian 
in  the  2nd  volume  (1862),  and  American  ones  in  the  4th  and  5th 
volumes  (1863-65). 

In  the  meantime  the  advance  of  the  *  Prodromus '  required  an 
immediate  working  up  of  the  whole  of  the  species  of  Euphor- 
biaceae,  amounting  even  then  to  nearly  three  thousand.  M.  De 
Candolle  was  fortunate  in  obtaining  the  services  of  Edmond  Bois- 
sier  for  the  vast  genus  Euphorbia  itself,  of  which  the  head  quar- 
ters may  be  said  to  be  within  the  region  of  which  M.  Boissier  had 
specially  studied  the  fiora.  His  excellent  enumeration  of  above 
six  hundred  species  was  published  in  the  second  part  of  the 
fifteenth  volume  of  the  *  Prodromus '  in  1862,  and  was  liberally 
followed  up  by  illustrations  in  121  plates  (published  in  1866  under 
the  title  of  *  Icones  Euphorbiarum ').    The  elaboration  of  the  great 
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bulk  of  the  Order  was  undertaken  by  Jean  Mueller  of  Argau, 
who  had  then  the  charge  of  De  Candolle's  herbarium.  He 
devoted  several  years  to  this  arduous  task,  visiting  the  herbaria 
of  Paris  and  of  Kew,  and  published  the  result  as  the  chief  por- 
tion of  the  same  second  part  of  the  fifteenth  volume  of  the  *  Pro- 
dromus'  in  the  year  1866.  This  work,  as  well  as  Baillon's, 
showed  great  pains  taken  throughout  to  ensure  accuracy  of  obser- 
vation ;  and  if  any  defects  are  to  be  sought  for,  they  are  the  very 
reverse  of  those  observed  in  the  ca^e  of  Baillon.  There  is  no 
want  of  divisions,  subdivisions,  and  diagnostic  conspectuses,  bat 
their  practical  utility  is  much  marred  by  the  strict  adhesion  to 
favourite  characters,  often  exceedingly  difficult  to  observe  or  even 
purely  theoretical  (as  in  the  difference  between  suppressed  and 
deficient  petals),  to  the  very  general  neglect  of  natural  or  geo- 
graphical affinities.  G-eographical  distribution  may,  indeed,  have 
been  rather  more  taken  into  consideration  by  Mueller  than  by 
Baillon  ;  but  both  authors  appear  to  have  too  frequently  allowed 
natural  affinities  to  be  overruled  by  isolated  characters  to  which 
the  one  or  the  other  had  attributed  a  constantly  prominent  value : 
as,  for  instance,  where  the  one  unites  Seidelia  with  Tragia,  far 
away  from  its  closest  allies  Adenocline  and  other  Mercuralioid 
genera ;  whilst  the  other  removes  Calt/copeplus  and  AnthoHema 
from  Euphorbia  to  place  them  in  a  far  distant  series,  the  one  be- 
tween Amperea  and  Cnesmone  in  his  Jatrophe<B,  the  other  next  to 
Dalemhertia  at  the  end  of  his  Exccscariea,  Neither  of  these 
botanists  appears  to  have  borne  sufficiently  in  mind  the  fact  that 
characters  differ  in  value  in  different  genera  or  other  groups,  or 
even  in  the  plants  of  different  countries.  No  character,  however 
important  on  some  occasions,  should  be  aDowed  to  override  all 
others  on  all  occasions.  The  valvate  male  calyx,  for  instance,  to 
which  Mueller  gives  on  most  occasions  so  absolute  a  tribual  value 
as  to  make  the  most  unnatural  combinations,  is  never  allowed 
OTen  generic  value  by  Baillon,  because  of  its  inconstancy  in 
Oroton,  whereas  in  many  cases  it  certainly  has  no  exceptions. 

After  the  publication  of  the  *  Prodromus,'  Baillon  severely  cri- 
ticised some  parts  of  Mueller's  system  in  a  paper  in  the  eleventh 
volume  of  *  Adansonia,'  in  which  he  also  described  several  addi- 
tional genera  and  species,  chiefly  from  the  New -Caledonian  col- 
lections, then  recently  received  at  Paris.  To  these  criticisms 
Mueller  replied  with  some  bitterness  in  the  *  Botanische  Zeitung ' 
for  the  year  1873,  p.  229.     He  also,  in  a  folio  volume,  which  is 
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one  of  the  best  of  the  splendid  '  Flora  Brasiliensis '  inaugurated 
by  Martius,  described  a  large  number  of  new  EuphorbiaoeaBi  chieflj 
from  the  herbaria  of  Petenburg  and  Berlin,  illustrating  the  Bra* 
ailian  portion  of  the  Order  by  104  well-executed  plates.  Finally, 
the  most  recent  review  of  the  Order  is  Baiilon*s  "  Histoire  des 
Euphorbiac^s  "  in  the  fifth  volume  of  his  *  Histoire  des  Plantes.' 
This,  however,  is  in  great  measure  a  compilation  without  much 
reexamination  of  specimens ;  for  he  has  sometimes,  it  would  ap- 
pear, rather  carelessly  abandoned  some  of  his  former  views  to 
adopt  those  of  Mueller,  where  his  own  may  be  the  more  correct ; 
and  the  manner  in  which  he  has  in  other  instances  amalgamated 
genera  which  he  as  well  as  all  others  had  previously  maintained,  is 
evidence  of  hasty  conclusions  much  to  be  regretted.  As  for  my- 
self, in  preparing  the  arrangement  for  our  '  Genera  Plantarum,' 
I  have  endeavoured  to  follow  the  lead  of  one  or  other  of  my  pre- 
decessors, or  of  both  when  they  appeared  to  be  not  too  much 
opposed  to  natural  affinities ;  but  I  have  thought  it  right  to  take 
nothing  for  granted,  and  to  examine  for  myself  every  genus,  sec- 
tion, or  apparently  aberrant  species  of  which  specimens  were 
available,  reconciling  as  far  as  was  in  my  power  absolute  charactera 
with  other  evidences  of  natural  consanguinity.  In  doing  so,  I 
freely  submit  my  conclusions  to  the  criticism  of  those  who  may 
follow  me,  admitting  beforehand  that  some  of  my  subdivisions  are 
still  much  too  technical,  although  I  have  failed  in  my  endeavours 
to  improve  them.  I  have  also  to  regret  that  so  many  Madagas- 
car and  New-Caledonian  genera  described  from  the  Paris  collec- 
tions are  out  of  my  reach,  being  as  yet  unrepresented  at  Kew. 

n.  NOMENOLATURR 

The  study  of  Euphorbiacee  naturally  suggests  some  considera- 
tions on  botanical  nomenclature,  as  it  was  that  Order  which  was 
the  occasion  of  the  discussion  of  the  subject  previous  to  the  esta- 
blishment of  the  Candollean  code.  The  extraordinary  manner  in 
which  J.  Mueller,  in  the  *  Prodromus,'  had  appropriated  to  him- 
self long-established  names  of  genera  or  species  if  he  only  made 
the  slightest  change  in  their  character  or  circumscription,  the 
publishing  as  his  own  so  many  names  that  he  found  in  widely 
distributed  collections  of  specimens  or  in  generally  published 
catalogues,  excited  much  comment  on  the  part  of  botanists,  and 
Alphonse  De  Candolle  was  induced  to  take  up  the  question,  and, 
after  much  deliberation  and  communication  with  the  principal 
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botanists  of  the  day,  to  frame  a  body  of  laiws  of  nomenelatuTe, 
wliich  are  generally  excellent  and  would  seem  to  have  precluded 
all  further  discussion.  The  result  has,  however,  not  been  quite 
effectual  in  checking  the  eTor-increasing  spread  of  confusion  in 
synonymy.  Besides  the  young  liberal-minded  botanists  who 
scorn  to  submit  to  any  rule  but  their  own,  there  are  others  who 
differ  materially  in  their  interpretation  of  some  of  the  laws,  or 
who  do  not  perceive  that  in  following  too  strictly  their  letter  in- 
stead of  their  spirit  they  are  only  adding  needlessly  to  the  general 
disorder.  In  the  application  as  well  as  in  the  interpretation  of 
these  rules  they  do  not  sufficiently  bear  in  mind  two  general  prin- 
ciples : — first,  that  the  object'  of  the  Linnean  nomeiiclature  is  the 
ready  identification  of  species,  genera,  or  other  groups  for  study 
or  reference,  not  the  glorification  of  botanists ;  and  secondly,  thai 
changing  an  established  name  is  very  different  from  giving  a 
name  to  a  new  plant. 

Were  every  one  agreed  as  to  the  plant  to  be  designated  bj  a 
particular  name,  the  binomial  appellations  devised  by  LinniBiis 
would  be  quite  sufficient  in  all  cases  where  a  species  is  referred 
to  for  comparison,  or  is  otherwise  spoken  of,  as  in  catalogues, 
treatises,  &c. ;  and  even  now  the  reference  to  ffelianihtu  annuusy 
Maikiola  irisiisy  &e.  can  lead  to  no  mistake.  But  it  so  ire- 
quently  happens  that  different  authors  have  given  the  same 
name  to  different  plants,  that  the  addition  of  a  third  word  (the 
abbreviated  name  of  the  author)  has  become  indispensable  in 
some  instances,  and  advisable  in  most  cases,  to  avoid  uncertainty, 
hut  for  no  other  object  Although  much  credit  may  be  due  to  the 
collector  or  botanist  who  has  discovered  or  distinguished  really 
new  species  (and  it  is  but  fair  that  their  discovery  should  be  com- 
memmorated),  yet  it  is  only  second-rate  botanists  who  pride 
themselves  on  the  number  of  names,  good  or  bad,  to  which  their 
initials  can  be  attached.  In  all  cases,  therefore,  where  the  object 
is  only  to  speak  of  a  plant,  as  in  catalogues,  references,  physiolo- 
gical treatises,  or  even  local  floras,  for  practical  use  one  cannot 
attend  too  closely  to  the  observations  of  De  CandoUe  ('  Lois,* 
p.  62;  Engl.  edit.  p.  58)  and  say  Maikiola -tristia  or  Maikiola 
tristis,  Br.,  without  any  addition  (such  as  Linn.f  sub  Hesperide)^ 
explanatory  of  the  history  of  the  name.  Such  a  history,  abso- 
lutely necessary  in  a  full  monograph  for  instance,  should  always 
be  considered  as  belonging  to  the  description  and  history  of  the 
species,  not  as  forming  part  of  its  name.     It  is  also  with  sincere 
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regret  that  we  see  distinguished  botanists  endeavouring  to  com* 
bine  rejected  with  adopted  names  by  the  obviously  false  nomen- 
clature exemplified  in  Mathiola  triHis,  Linn. 

The  rule  that  long-established  custom  amounts  to  prescription^ 
and  may  justify  the  maintenance  of  names  which  form  exceptions 
to  those  laws  which  should  be  strictly  adhered  to  in  naming  new 
plants,  is  unfortunately  now  frequently  ignored ;  and  the  changes 
proposed  in  universally  admitted  names  is  producing  in  many  in- 
stances the  greatest  confusion.  The  law  of  priority  is  an  excel- 
lent one ;  and  where  a  genus  or  species  has  been  well  defined  by 
an  early  botanist  in  a  generally  accessible  work,  but  has  subse- 
quently been  neglected  and  the  plant  become  known  under  other 
names,  it  is  well  that  the  original  one  should  be  restored.  Thus 
in  Laurine®,  the  genus  Litsea  was  very  well  characterized  by 
Lamarck  on  a  single  spedes,  and  afterwards  extended  to  five 
species  in  an  excellent  paper  by  the  elder  Jussieu  in  the  'Annales 
du  Museum,'  which  every  monographist  of  the  Order  ought  to 
have  studied,  but  which  was  entirely  neglected  by  Nees,  and  sub- 
sequently by  Meissner,  who,  in  the  *  Prodromus,'  followed  Nees 
far  too  closely.  Of  seven  names  successively  given  to  the  genus, 
most  of  them  founded  on  Lamarck's  typical  species,  Nees  chose 
Jacquin's  Tetranthera,  the  most  recent  of  all ;  the  first  one  of  the 
seven,  Glahraria,  Linn.,  was  too  vaguely  and  incorrectly  charac^ 
terized  for  identification ;  the  second,  Tomex^  Thunb.,  was  a  pre- 
occupied name ;  but  there  was  no  reason  whatever  for  suppressing 
the  third,  Lamarck's  Idtsea,  as  extended  by  Jussieu,  still  less  for 
transferring  the  latter  name  to  a  genus  founded  on  one  of  Jus- 
sieu's  species,  but  not  his  typical  ones,  and  therefore  not  LiUea^ 
Juss.,  as  quoted  by  Nees.  So,  again,  Ocotea  of  Sublet,  whose 
mistake  as  to  the  fruit  was  corrected  and  the  genus  well  charac- 
terized by  Jussieu,  should  never  have  been  replaced  by  the  much 
later  name  Oreodaphne  of  Nees.  In  these  cases  one  cannot  refuse 
to  restore  the  original  names  of  Lamarck  and  Aublet.  On  the 
other  hand,  it  creates  nothing  but  confusion  to  suppress  a  generic 
name,  well  characterized  and  universally  adopted  by  long  custom, 
in  favour  of  a  long-forgotten  one,  vaguely  designated  in  an 
obscure  work,  out  of  the  reach  of  the  great  majority  of  botanists. 
It  has  been  proposed,  for  instance,  to  replace  the  well-known 
Chrazophora  of  Necker  and  Adrien  de  Jussieu  by  Toumesolia  of 
Soopoli,  said  to  have  been  published  in  his  '  Introduction,'  a  work 
to  be  found  only  in  a  very  few  continental  libraries,  not  to  my 
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knowledge  in  any  English  ones,  and  which  I  have  nerer  seen* 
Although  this  name  may  claim  the  right  of  priority  and  may  have 
been  correctly  defined,  yet  it  has  not  only  become  obsolete  tbroaj^b 
general  and  long-continued  neglect,  but  its  composition  »  defec- 
tive ;  for  it  appears  to  have  been  founded  on  the  French  popular 
name  Toumesol,  most  generally  applied  to  the  sunflower  (Helian- 
thus  annuui),  and  scarcely  used  for  the  Chrozophara  except  in  the 
case  of  the  "  teinture  de  tournesol." 

There  are  some  generic  names  given  by  the  earKer  post-Lin- 
nean  botanists  and  frequently  neglected,  about  which  there  may 
be  some  doubt  as  to  the  propriety  of  their  restoration.  Aublet'a 
names  were  generally  altered  by  Schreber  and  by  Necker,  be- 
cause they  objected  to  their  being  founded  on  local  appellations, 
an  objection  now  considered  mistaken,  and  Aublet*s  names  have 
been  properly  revived ;  but  with  Loureiro's  the  case  has  been 
somewhat  different.  Loureiro  had  but  few  books  to  consult ;  hia 
characters  are  often  insufficient ;  he  published  no  plates ;  and  the 
few  specimens  preserved  in  the  British  Museum  are  sometimes 
incorrectly  named.  A  considerable  number  of  his  genera  are  to 
this  day  absolute  puzzles ;  others  have  been  evidently  mistaken,  or 
their  identification, ^arrived  at  through  careful  study,  is  attended 
with  some  uncertainty.  They  have  therefore,  until  very  recently, 
been  usually  neglected ;  and  their  present  restoration  is  adding 
largely  to  an  overloaded  synonymy.  And  yet,  where  Loureiro's 
characters  are  unmistakable,  one  cannot  absolutely  object  to  the 
restoration  of  his  names,  however  great  the  temporary  inconve- 
nience. It  is  hard  to  repudiate  the  well-known  Bottlera ;  but 
Loureiro's  Mallotus  having  been  once  substituted  for  it  in  the 
*  Prodromus,'  we  must  submit,  as  it  was  originaDy  well  defined 
and  there  is  no  defect  in  its  composition.  There  appears,  how- 
ever, to  be  no  reason  for  replacing  this  again  by  Echinus,  on  the 
supposed  ground  of  priority  from  being  printed  on  a  previous 
page  of  the  same  work.  The  whole  work  was  published  at  the 
same  time ;  and  there  is  therefore  no  priority  of  one  page  over 
another.  Mallotus  was  restored  by  Mueller  before  Echinus  was 
taken  up  by  Baillon,  and  therefore  has  so  far  the  right  of  priority. 
Mallotus  is  correctly  defined  by  Loureiro,  which  Echinus  is  not, 
if  the  two  are  really  founded  on  the  same  species,  as  asserted  by 
Mueller.  This,  however,  is  very  doubtful.  Loureiro  was  too 
much  of  a  botanist  to  found  two  genera  upon  the  same  plant 
(except,  perhaps,  where  he  had  failed  to  match  the  two  sexes 
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of  dioDcious  ones).  The  name  JSehmus  is  also  to  a  certain  degree 
defective,  as  being  so  very  well  known  in  the  animal  kingdom.  It 
is  true  that,  as  urged  by  Baillon,  a  name  having  been  already  used 
in  zoology  is  not  a  reason  for  changing  it  in  botany ;  but  the 
choice  of  such  names  should  be  avoided  (Rules,  art.  28  (10) ), 
especially  when  they  are  truly  classical  names  of  animals,  such 
as  Mephaa  or  JEehinut. 

The  greater  number  of  Necker's  genera  have  been  so  imper- 
fectly characterized  with  so  absurd  a  terminology  that  they  are 
quite  indeterminable ;  and  his  names  deserve  to  be  absolutely 
ignored,  except  in  the  very  few  cases  where  Jussieu  or  other  early 
French  botanists  have  succeeded  in  identifying  them,  and  cor- 
rected their  characters ;  but  even  then  it  is  doubtful  whether  these 
names  should  not  bear  the  date  of  the  correction  rather  than 
that  of  the  original  work.  Adanson's  *  Families,'  with  all  the 
inconveniences  of  its  form  and  absurd  orthography,  is  much  more 
scientific,  and  many  of  his  genera  are  well  defined  and  have  therefore 
been  properly  adopted ;  but  still  there  are  others  far  too  vaguely 
described  to  warrant  their  being  revived  so  as  to  replace  generally 
adopted  ones  of  a  more  recent  date,  as  has  been  proposed,  for 
instance,  in  the  case  of  Sporoholus  of  Brown,  which  some  botanists 
have  replaced  by  the  very  uncertain  Vilfa  of  Adanson  (see  Benth. 
Fl.  Austral,  vi.  620). 

We  have  made  it  a  rule  in  our  '  Genera  Plantarum '  to  yield 
no  right  of  priority  to  ante-Linnean  names,  t.  e,  those  published 
before  the  adoption  of  the  Linnean  system  of  nomenclature.  If 
once  we  give  this  right  to  Toumefort  or  Bumphius,  there  is  no 
reason  for  not  going  back  to  Bauhin  or  Clusius,  or  even  to  Pliny 
or  Dioscorides,  to  the  utter  confusion  of  all  synonymy.  LinnsBus, 
by  the  establishment  of  the  binomial  nomenclature,  made  an 
epoch  in  the  study  of  systematic  botany ;  and  it  is  by  far  the 
most  conducive  to  the  facility  of  that  study  (the  great  object 
of  nomenclature)  to  give  up  all  search  after  previous  names,  and 
take  all  genera  as  adopted  by  him  or  satisfactorily  modified  by 
subsequent  botanists.  We  therefore  caunot,  for  instance,  give 
Patrick  Browne  the  precedence  over  Linnsdus  in  the  case  ofAdeliaf 
as  proposed  by  Mueller.  Browne's  first  edition  was  ante-Lin- 
nean. He  there  gave  the  name  of  Adelia,  not  to  a  genus,  but  to 
a  plant  which  afterwards  entered  into  the  genus  to  which  Mi- 
chaux  gave  the  name  of  Adelia,  but  only  after  this  name  had  been 
appropriated  by  Linnteus  to  a  different  genus ;  and  I  can  see  no 
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sufficient  excuse  for  the  great  disturbance  resulting  from  the  re- 
placing Linnffius's  Adelia  hj  the  new  name  Bicinella  in  order  to 
restore  the  post-Linnean  name  Adelia  to  the  ForeHieraof  Poiret 
or  Adelia  of  Michaux. 

In  taking  up  old  forgotten  names,  monographists  should  be 
specially  careful  in  ascertaining  for  themselves  that  they  have 
been  properly  published  and  wrongly  overlooked ;  for  it  is  usual 
to  rely  on  the  accuracy  of  the  bibliographical  researches  of  mono- 
graphists without  repeating  them  for  floras  or  other  such  works. 
The  genus  Honudanthus  (Omalanthus),  well  characterized  by 
Jussieu  and  figured  in  the  '  Botanical  Magazine,'  was  referred  to 
Carumhium  of  Eeinwardt  by  Miquel,  who  was  blindly  followed 
by  Mueller ;  and  I  adopted  the  latter  name  in  the  '  Flora  Austra- 
liensis/  having  no  reason  to  suppose  that  so  careful  a  worker  as 
J.  Mueller,  having  such  rich  libraries  at  his  disposal,  had  not  as- 
certained for  himself  its  right  of  priority.  This  turns  out,  how- 
ever to  have  been  a  mistake  of  Miquel's.  The  reference  given  for 
the  name  is  "Eeinw.  Hort.  Buitenz.  108;"  but  Beinwardt  pub- 
lished no  catalogue  of  the  garden  of  Buitenzorg.  The  work  quoted 
under  the  above  half-translated  title  is  by  Blume,  in  which  the 
CarumUum^  Beinw.,  is  entered  as  a  name  only,  without  any  cha- 
racter, and  therefore  is  no  publication  of  the  genus,  especially  as 
the  plant  had  been  similarly  entered  by  Noronha  in  a  much 
earlier  catalogue  under  the  name  of  Duania.  Beinwardt's 
CarumJnwn  was  finjt  published  as  a  genns  in  the  '  Sylloge  Plan- 
tarum '  of  the  Batisbon  Society  two  years  later  than  Jussieu's 
Homalanthus,  Again,  Joannena  of  the  Brazilian  botanists  {Anda, 
Juss.)  is  altered  to  Johannesia^  under  the  supposition  that  Yel- 
lozo  so  spelt  it  in  his  '  Alografia,'  where  the  genus  was  first  pub- 
lished ;  but  on  turning  to  that  work  I  find  that  Yellozo  spelt  it, 
like  other  Portuguese  authors,  Joannesia,  as,  indeed,  was  to  be  ex- 
pected, as  there  is  no  A  in  the  Portuguese  name  Joanna.  So,  also, 
Oalearia,  Zoll.,  is  suppressed  in  favour  of  Bennettia,  Br.,  because 
the  date  of  the  *  Plantse  Javanic»  rariores '  is  taken,  not  from 
the  book  itself,  but  from  PritzeFs  '  Thesatirus,*  first  edition,  which 
only  refers  to  the  first  part  of  the  work ;  the  last  part,  contain- 
ing Bennettia,  was  only  published  several  years  after  Pritzel's 
first  edition.  Bozburgh's  Oelonium  has  been  suppressed  by  Bail- 
Ion  in  favour  of  Suregada  of  the  same  author,  which,  strictly 
speaking,  has  the  right  of  priority,  having  been  published  by 
Willdenow  in  the  *  Neue  Schriften '  of  the  Berlin  Naturalists' 
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Society  in  1S03  as  a  manuscript  name  of  Boxburgh's  in  Ander- 
son's garden  at  Madras.  But  the  name  was  never  taken  up  by  Box- 
burgh  in  any  of  his  works,  and  was  abandoned  by  Willdenow,  pro- 
bably on  account  of  its  being  a  local  name  of  some  uncertainty ; 
Willdenow  again  published  the  genus  in  his  '  Species  Plantarum ' 
under  another  manuscript  name  of  BoxburgVs,  Gehniwm ;  and 
under  this  name  Boxburgh  entered  the  plant  in  his  'Hortus  Benga- 
lensis/  and  Adricn  de  Jussieu  in  his '  Euphorbiacearum  Tentamen.' 
The  name  has  thus  acquired  the  right  of  prescription,  and  is  gen- 
erally adopted  by,  I  belieye,  all  botanists  except  Baillon,  who 
certainly  was  under  some  wrong  impression  regarding  it ;  for  in 
'  Adansonia,*  i.  349, he  quotes  Sur0g€idah%locular%8,'B/ojb.  Fl.  Ind« 
iii.  829,  which  is  the  page  where  Boxburgh  describes  his  genus 
Qelaniwm, 

Much  trouble  has  been  practically  given  in  the  shape  of  useless 
additional  synonyms,  complication  of  indexes,  <&c.,  by  alterations 
in  the  spelling  of  established  generic  names  by  way  of  correction. 
This  has  been  chiefly  done  in  two  classes  of  cases : — first,  where  in 
dedicating  a  genus  to  a  person  the  spelling  of  his  name  had  been 
more  or  less  altered ;  and  secondly,  where,  in  deriving  a  name 
from  the  Greek,  the  ordinary  rules  of  etymology  had  not  been 
followed. 

The  spelling  of  the  names  of  persons  is  often  complicated,  es- 
pecially when  transferred  from  one  language  to  another,  or  dis- 
cordant with  the  principles  of  classical  Latin  orthography :  there- 
fore in  latinizing  them  botanists  oi  the  last  and  even  of  the 
present  century  had  thought  that  euphony  required  their  modi- 
fication,  making  Gundelia  from  Gundelsheimer,  Levenhoohia  from 
Leewenhoeck,  Ghodenia  from  Gbodenough,  Siranvasia  from 
Strangways,  Andreoskia  from  Andrzeiowsky,and  numerous  others. 
The  names  thus  modified  are  just  as  fit  to  commemorate  the  per- 
sons to  whom  they  are  dedicated  as  if  they  were  punctiliously 
exact  but  difficult  or  often  impossible  to  pronounce  properly  in  any 
language  but  their  own.  Individual  letters  represent  a  very  dif- 
ferent sound  in  difierent  languages.  The  English  double  o  makes 
two  syllables  in  Prance  and  Germany ;  the  Dutch  double  vowels 
have  in  other  languages  a  very  different  effect  from  the  legiti- 
mate one ;  the  Polish  z  is  either  mute  or,  when  in  combination 
with  other  letters,  represents  our  h ;  one  Bussian  letter  (the  ch  of 
ehurth)  can  only  be  rendered  by  four  letters  in  German,  three  in 
French,  two  in  English,  one  in  Italian,  or  one  (a  different  one) 
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in  Swedish ;  and  therefore  the  Bussian  name  is  differently  spelt 
according  to  which  of  these  languages  first  presented  it  in  a 
western  form  ;  another  Bussian  letter  is  represented  in  Gknoan 
by  seven,  and  when  these  are  transferred  to  English  they  make 
a  most  barbarous  compound.  Where,  therefore,  the  original 
author  of  a  generic  name  dedicated  to  a  person  has  thought  it 
necessary  in  latinizing  it  to  alter  the  spelling  for  the  sake  of 
euphony,  I  can  see  no  reason  why  the  form  thus  given  to  it 
should  not  be  strictly  adhered  to  without  attempting  to  correct  it. 
With  regard  to  names  derived  from  the  Greek,  Labillardiire 
and  several  other  botanists  of  his  day,  being  no  Greek  scholars, 
allowed  themselves  great  latitude  in  the  formation  of  such  names, 
ignoring  the  classical  Latin  equivalents  of  Greek  letters,  placing 
the  adjective  portion  of  the  name  after  instead  of  before  the  sub- 
stantive part,  &c. ;  and  sometimes  the  vicious  structure  of  the 
names  is  so  glaring  that  one  cannot  refuse  to  correct  them ;  but 
then  great  care  should  be  taken  to  ascertain  that  the  original 
names  were  really  wrong.  As  examples  of  uncalled-for  correc- 
tions, take  Arpthamnia,  Swartz,  which  has  been  altered  to  Ar^- 
rothamnia  on  the  supposition  that  the  first  part  was  derived  from 
6fyYvpos,  silver,  whereas  Swartz  expressly  states  that  it  is  from 
apyos  (often  written  iipyios),  white.  Again,  Aublet's  Houpala 
has  been  changed  into  Bhopala,  as  being  derived  from  povaXoy,  a 
club ;  but  for  this  there  is  no  foundation.  Aublet  knew  nothing 
of  the  Greek  language,  and  did  not  care  to  have  recourse  to  it 
for  his  generic  names,  which  he  preferred  taking  from  local  ap* 
pellations.  The  genus  has  nothing  club-shaped  about  it ;  and  there 
is  every  reason  to  suppose  that  in  naming  it  Aublet  followed  his 
usual  practice.  So,  also,  Thtiarea,  Pers.,  has  been  altered  to 
Tkouarea,  as  having  been  named  after  Thouars,  which  is  not  the 
case.  Thouars  himself  sent  the  plant  to  Persoon  w^ith  the  manu- 
script name  of  Microthuarea,  shortened  by  Persoon  (as  he  did 
with  other  over-long  names)  to  Tkuareay  but  afterwards  pub- 
lished at  full  length  by  the  original  author,  with  the  explanation 
that  it  is  derived  from  fiiKpos,  small,  and  Ovapos,  one  of  the  names 
of  Lolium  (see  Hedericus):  a  correction,  therefore,  to  Thyarea 
might  have  been  plausible,  though  unnecessary ;  but  Thouarea  is 
quite  out  of  the  question.  It  is  true  that,  with  the  addition  of 
micro,  one  cannot  help  thinking  that  the  author  intended  some 
allusion  to  his  own  name  (Du  Petit  Thouars) ;  but  as  he  gives 
another  interpretation  we  are  bound,  by  accepting  it,  not  to  charge 
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him  with  this  piece  of  vanity.  It  is  probably  by  a  slip  of  the  pen  that 
Chrozaphora,  Neck.,  has  become  altered  into  Crozophora^  though  it 
is  expressly  derived  from  'xpvtris,  tinctwra  or  coloratio,  and  ^pos^ 
ferefu.   There  is  no  Greek  word  from  which  Orozo  could  be  derived. 

The  representing  the  Greek  aspirate  by  an  h  was  generally 
neglected  by  early  botanists,  but  now,  ever  since  De  Candolle 
altered  Elichrysum  into  HeUchrysum,  modern  purists  have  in- 
sisted upon  inserting  the  h  in  all  cases ;  and  this  has  been  so  far 
acquiesced  in  that  it  is  difficult  now  to  object  to  it,  though  it  has 
the  effect  of  removing  so  many  generic  names  to  a  distant  part 
of  all  indexes,  alphabetical  catalogues,  Ac.  Admitting  the  pro- 
priety of  adding  the  aspirate  in  new  names,  I  had  long  declined 
to  alter  old  names  on  this  account ;  now,  however,  I  find  myself 
compelled  to  follow  the  current. 

The  question  of  specific  nomenclature  is  not  directly  connected 
with  a  *  Genera  Plantarum ; '  but  there  is  one  practice  which  has 
grown  up  of  late  years,  adding  largely  to  the  number  of  useless 
synonyms,  against  which  I  cannot  refrain  from  taking  this  oppor- 
tunity of  entering  a  strong  protest.  I  mean  that  of  creating  a 
new  name  in  order  to  combine  an  old  specific  with  a  new  generic 
one.  In  ferns,  the  wanton  multiplication  of  ill-defined  or  un- 
definable  genera,  according  to  the  varied  fancies  of  special  bota- 
nists, has  had  the  effect  of  placing  the  same  species  successively 
in  several,  sometimes  seven  or  eight,  different  genera ;  and  it  is 
proposed  to  maintain  for  the  specific  appellation  the  right  of 
priority,  not  in  the  genus  alone  in  which  it  is  placed,  but  in  the 
whole  of  the  genera  to  which,  rightly  or  wrongly,  it  has  been 
referred.  This  has  been  carried  to  such  a  degree  as  to  give  to  the 
specific  name  a  general  substantive  aspect,  as  if  the  generic  ones 
were  mere  adjuncts — a  serious  encroachment  on  the  beautiful 
simplicity  of  the  Linnean  nomenclature ;  and  it  is  to  be  feared 
that  there  is  a  tendency  in  that  direction  in  phsnogamic  botany. 
When  a  botanist  dismembers  an  old  genus,  rule  57  requires  that 
he  should  strictly  preserve  the  old  specific  names  in  his  new 
genera ;  and  when  he  has  wantonly  and  knowingly  neglected  this 
rule  it  may  be  right  to  correct  him.  But  where  a  botanist  has 
established  what  he  believes  to  be  a  new  species,  and  has  there- 
fore given  it  a  new  name,  the  changing  this  name  after  it  has 
got  into  genera]  circulation,  because  it  has  been  discovered  that 
some  other  botanist  had  previously  published  it  in  a  wrong  genus, 
is  only  adding  a  synonym  without  any  advantage  whatever,  and 
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18  not  eyen  restoring  an  old  name ;  for  the  specific  adjectiye  is  not 
of  itself  the  name  of  a  plant.  Ask  a  seedsman  for  some  Canari- 
ensia  and  he  will  probably  give  you  Tropmolum  peregrinum^  not 
Phalaris  canariensis.  A  generic  name  is  sufficiently  indicated  by 
one  substantive,  for  no  two  genera  in  the  vegetable  kingdom  are 
allowed  to  have  the  same  name ;  but  for  a  species  the  combina- 
tion of  the  substantive  and  adjective  is  absolutely  necessary,  the 
two-worded  specific  name  is  one  and  indivisible ;  and  the  com- 
bining the  substantive  of  one  name  with  the  adjective  of  another 
is  not  preserving  either  of  them,  but  creates  an  absolutely  new 
name,  which  ought  not  to  stand  unless  the  previous  ones  were 
vicious  in  themselves,  or  preoccupied,  or  referred  to  a  wrong 
genus.  It  is  probably  from  not  perceiving  the  difference  between 
making  and  changing  a  name  that  the  practice  objected  to  has  been 
adopted  by  some  of  the  first  among  recent  botanists,  such  as  Wed- 
dell,  though  under  protest  (see  the  note  in  DO.  Prod.  xvii.  1.  73). 
To  give  a  couple  of  instances  among  hundreds  that  have  lately  pre- 
sented themselves  to  me :  Wight  published  a  Nilgherry  plant  which 
he  believed  to  be  new,  and  was  certainly  a  new  genus,  under  the 
name  of  Chamabainia  cuapidata^  in  all  respects  a  legitimate  name ; 
and  he  could  not  be  expected  to  identify  it  with  Urtica  squamigera 
of  "Wallich's  *  Catalogue,'  as  the  plant  is  not  an  Urtica,  Wight's 
name  was  therefore  adopted  in  Weddell's  excellent  monograph  ; 
but  in  the  *  Prodromus '  he  thought  himself  obliged,  in  spite  of 
his  better  sense,  to  call  it  Chamabainia  squamigera^  which  is  neither 
Wallich's  faulty  name  nor  Wight's  correct  one,  but  an  entirely 
new  name,  to  be  rejected  by  the  law  of  priority,  which  requires 
the  adoption  of  the  oldest  correct  name.  So,  again,  an  Indian 
grass  was  first  named  and  described  by  Willdenow  as  Coix  arundi- 
nacea,  then  named  in  the  '  Hortus  Benghalensis '  and  distributed 
by  Eozburgh  as  Coix  harbata,  and  entored  in  Sprengel's  *  Systema ' 
with  Willdenow's  character  as  Coix  Kosnigii.  All  these  names 
were  defective  as  referring  to  a  wrong  genus.  Brown  corrected 
the  error  by  creating  the  new  genus  Chionachne,  and  selected 
Bozburgh's  specific  name  as  the  one  most  generally  known  and 
the  least  liable  to  misinterpretation;  and  Brown's  Chumaekne 
barbata  is  therefore  the  Jlrst  correct  name,  for  which  Thwaites 
afterwards  substituted  Chionachne  Xoenigii,  an  entirely  new  and 
useless  name,  which  falls  by  the  law  of  priority.  It  should  be  well 
borne  in  mind  that  every  new  name  coined  for  an  old  plant,  with- 
out affording  any  aid  to  science,  is  only  an  additional  impediment- 
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in.  SYSTEMATIC  ARRANGEMENT. 

The  general  afSnities  of  the  Order  have  been  repeatedly  dis- 
cussed. EupborbiacefiB  have  been  severally  compared  with  Malva- 
ce»,  SterculiacesB  (especially  BuettneriesB),  ButacesB,  Bhamne», 
CelaatrineiB,  Chailletiace»,  and  even  Menispermeae,  among  Foly- 
petala^,  and  with  Urtice»  and  a  few  others  among  Monochlamy- 
deae.  But  though  there  are  individual  genera  which  may  exhibit 
some  one  character  supposed  to  be  nearly  peculiar  to  some  of 
those  orders,  yet  no  real  connexion  has  as  yet  been  pointed  out. 
The  isolation  to  which  1  shall  further  on  have  occasion  to  allude, 
is  produced  not  so  much  by  any  one  special  character  as  by  a  | 
special  combination  of  several.  And  if  a  few  genera  may  have ' 
been  bandied  about  between  Euphorbiaceffi  and  other  orders  on 
account  of  the  supposed  identity  of  some  one  of  these  characters, 
it  will  be  found  to  be  owing  to  their  having  been  imperfectly 
known  from  specimens  of  one  sex  only,  or  otherwise  defective,  so 
as  not  to  show  how  that  character  was  connected  with  all  others. 

But  if  it  be  admitted  that  Euphorbiacesd  constitute  an  isolated 
group,  nearly  equally  surrounded  by  several  others,  there  remains 
the  question  (which  it  is  necessary  to  decide)  Where  should  they 
be  placed  in  the  linear  series  which,  though  not  in  Nature,  we 
are  compelled  to  adopt  ?  In  the  CandoUean  arrangement  (which, 
with  all  its  defects,  we  have  followed  in  our  '  Genera  Plantarum  ' 
for  want  of  a  better  one)  they  come  under  Monochlamydea.  As, 
however,  a  considerable  number  of  the  genera  have  petals,  they 
have  supplied  one  of  the  principal  grounds  for  the  often  proposed 
breaking  up  of  the  class  of  Monochlamydess  and  distributing  their 
orders  amongst  Polypetalsd ;  but  even  then  the  most  eminent  of 
the  botanists  who  have  attempted  to  do  so  are  not  at  all  agreed 
as  to  where  Euphorbiaceffi  should  be  placed  in  that  class.  Some 
would  bring  them  near  to  BhamnesB  and  CelastrinesB,  to  which 
many  FhyllanthesB  and  G-aleariese  indicate  an  approach ;  others 
rely  upon  the  petaliferous  Crotone®  as  showing  an  affinity  with 
the  Malval  alliance.  In  either  case  their  practical  insertion 
among  Folypetakd  has  generally  been  between  orders  more 
nearly  aUied  to  each  other  than  to  Euphorbiacese ;  and  many  of 
the  petalless  Orotonesd,  especially  Hippomanese,  appear  to  me  to 
show  quite  as  near  an  approach  to  Urticese  as  do  the  Fhyllantheta 
to  BhamnesB.  As,  therefore,  the  order  cannot  be  broken  up,  its 
old  place  among  Monochlamyde»  seems  to  be  the  bdst  suited  to 
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the  present  state  of  our  knowledge  of  the  vegetable  kingdom, 
occasioning  the  least  break  in  the  regular  series.  It  will  be 
observed  also  that  about  three  fourths  of  the  genera  and  nearlj 
three  fourths  of  the  species  are  entirely  without  petals ;  and,  of 
the  petaliferous  genera,  many  have  them  only  in  the  male  flowers, 
or  have  only  small  scales  alternating  with  the  stamens,  which  are 
perhaps  not  always  true  petals.  The  approximation,  moreover, 
of  EuphorbiacesB  to  Urtice»  has  been  well  exhibited  by  Weddel 
in  the  introductory  part  of  his  excellent  monograph  of  Urtices, 
but  as  an  approximation  only.  He  regards  EuphorbiacesB  as 
bearing  the  same  relation  to  Malvacese  that  Urtices  do  to 
TiliacesB. 

In  the  limits  of  the  order  which  we  have  adopted  as  those 
which  in  the  course  of  Nature  appear  to  have  become  affixed  to 
it,  we  have  followed  Mueller  and  Baillon  in  including  Antides- 
meffi  and  Scepacese ;  but  we  cannot  agree  to  the  exclusion  of 
^  Daphniphyllwmy  Buxus  and  its  allies,  Styloceras  and  Simmondsia, 
I  upon  single  characters  to  which  ordinal  importance  has  been 
given,  though  unaccompanied  by  any  other  one ;  neither  can  we 
admit  into  the  order,  as  proposed  by  Baillon,  the  Chailletiace», 
with  their  usually  hermaphrodite  flowers,  besides  other  minor 
differential  characters.  So  also  the  anomalous  genus  GallUriche, 
considered  by  Baillon  as  a  tribe  of  EuphorbiacesB,  appears  to  us 
to  have  neither  the  characters  of  the  order  nor  the  habit  of  any 
of  its  genera,  even  though  it  may  not  be  really  a  reduced  form  of 
Halorageffi,  where  we  had  placed  it  in  the  '  Genera  Plantarum.' 
In  our  general  arrangement  of  the  order  we  have  chiefly 
followed  Mueller,  consolidating,  however,  or  lowering  the  grade 
of  those  groups  which  are  technically  founded  on  the  89stivation  of 
the  calyx  or  the  form  of  the  anthers,  and  dividing  the  whole  order, 
including  the  Buxese,  into  six  tribes.  Of  these  the  first  three, 
chiefly  extratropical,  are  each  one  distinguished  chiefly  by  some 
one  abnormal  character,  more  or  less  confirmed,  however,  by  accea- 
sory  ones — Euphorhiea  by  the  calyx-like  involucre,  Slenolobew 
by  the  narrow  cotyledons,  and  JSuxea  by  the  peculiar  position  of 
the  ovules.  The  great  mass  of  tropical  genera  form  two  great 
tribes : — FhyllantheoBy  with  the  outer  stamens,  when  isomerous, 
opposite  the  sepals,  and  with  two  ovules  to  each  cell  of  the  ovary ; 
and  Crotonea,  with  the  outer  stamens,  when  isomerous,  alternate 
with  the  sepals  or  opposite  the  petals,  and  only  one  ovule  to  each 
cell  of   the   ovary.      A  few  genera  with  the   oppositisepalous 
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itamens  of  Phyllaatheie,  but  with  the  uniovulate  cells  of  Croto- 
nea,  are  collected  in  the  small  intermediate  tribe,  Oaleariea. 
These  tribes  are  not,  howerer,  strictly  geographical ;  for  the  extra- 
tropical  ones  comprise  a  few  tropical  species,  and  vice  vend  a  few 
extratropical  species,  or  even  small  genera,  must  be  included  in 
the  tropical  tribes;  and  the  difference  between  the  two  great 
tropical  tribes,  in  those  genera  where  the  stamens  are  very  nume- 
rous and  crowded  in  the  centre  of  the  receptacle,  must  relj 
mainly  on  the  number  of  ovules  in  the  females. 

I  propose  considering  these  tribes,  with  some  remarks  on  a 
few  of  the  genera  in  the  order  in  which  we  have  placed  them  for 
our  *  Genera  Plantarum.' 

1.   ECTPHOBBIEJB. 

This  tribe — in  which  the  androgynous  cymule,  consisting  of  one 
central  female  flower  surrounded  by  several  monandrous  males, 
all  without  perianths  or  very  rudimentary  ones,  is  enclosed  in  an 
involucre  formed  by  the  union  of  several  bracts  usually  bearing  ex- 
ternal glands — was  first  marked  out  by  Adrien  de  Jussieu,  who, 
however,  relying  mainly  on  the  presence  of  an  involucre,  included 
Dalechampia.  That  genus,  with  a  very  different  inflorescoDce 
within  the  involucre,  has  been  properly  rejected  from  the  tribe, 
which,  with  this  exception,  has  been  generally  adopted  by  sub- 
sequent botanists.  Baillon,  it  is  true,  recurring  to  the  old  idea, 
that  the  involucrate  cymule  of  Euphorbia  was  a  single  herma- 
phrodite flower,  has  taken  that  as  the  character  of  the  tribe,  and 
rejected  far  away  Oalyeopeplue  and  Anthostema,  in  which  even 
he  could  not  maintain  the  hermaphroditism.  Baillon's  arguments, 
however,  have  been  refuted  by  several  observers  who  have  taken 
up  the  question  after  him,  as  well  summed  up  by  the  most  recent, 
Eichler,  in  his  '  Bliithendiagramme,'  ii.  386 ;  and  I  am  not  aware 
that  Baillon  has  found  any  one  to  support  him. 

The  geiius  Euphorhiay  with  its  six  hundred  and  odd  species, 
forms  the  chief  part  of  the  tribe,  and  is  exceedingly  varied  in 
habit  and  primary  inflorescence,  but  so  uniform  in  the  arrange- 
ment of  the  cymule  and  structure  of  the  flower,  that  its  division 
into  good  sections  is  a  matter  of  the  greatest  difllculty.  Boissier, 
who  has  most  carefully  worked  it  up  for  the  *  Prodromus,'  divides 
it  into  twenty-six  sections,  many  of  them  good,  but  very  unequal 
in  systematic  value  and  number  of  species.  They  would  appear 
to  me  to  be  more  practically  useful,  and  at  least  as  systematically 
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correct,  if  grouped  iato  about  six  principal  ones,  Tery  fairly 
cliaracterized  as  to  the  great  majority  of  species,  but  all  more  or 
less  confluent  through  intermediate  ones.  These  are: — 1.  Anuo- 
phyJlwn,  usually  prostrate,  much-branched  herbs  from  most  parts 
of  the  globe,  with  all  the  leaves  opposite  and  stipulate,  and 
the  glands  of  the  inrolucre  almost  always  furnished  with  petal- 
like appendages;  2.  Adenopetalum,  American  species  with  the 
petal-like  appendages  of  Anisophyllum,  but  with  a  varying  habit, 
the  stem-leaves  below  the  branches  alternate  except  in  two  or 
three  species,  the  stipules  usually  replaced  by  small  glands  or 
deficient ;  and  four  sections  without  the  petal-Hke  appendages : — 
8.  Poinsettia,  American  species  distinguished  by  the  coloured 
bracts  below  the  involucres,  and  by  a  greater  or  lesser  obliquity 
in  the  involucres,  showing  an  approach  to  Fedilanthw ;  4.  Ere- 
mophytan^  distinguished  from  Tithymalus  by  the  usually  dicho- 
tomous  not  umbellate  inflorescence ;  5.  Euphorhiuniy  by  the 
thick  and  succulent  or  rarely  slender  stem  and  branches,  almost 
or  quite  without  leaves  ;  and  6.  Tithymalus,  with  all  or  most  of  the 
primary  branches  forming  a  terminal  umbel,  the  leaves  of  the 
main  stem  always  alternate,  without  stipules.  Of  these  six  sec- 
tions, Anisophyllum  and  Tithymalus,  and  sometimes  even  Poin- 
settia,  are  by  some  botanists  considered  distinct  genera,  but  with 
characters  derived  solely  from  habit,  and  not  definite  enough 
for  generic  separation.  All  attempts  to  take  into  account  minor 
modifications  of  inflorescence,  the  form  of  the  glands  of  the 
involucre,  the  degree  of  union  of  the  styles  or  their  branches, 
&c.,  have  only  resulted  in  isolating  siugle  species  or  collecting 
several  together  which  bear  evidently  but  little  general  aflSuity 
to  each  other.  Many  of  Boissier's  sections  therefore,  however 
useful  in  practice,  can  scarcely  take  rank  but  as  artificial  divi- 
sions of  the  above  six. 

Of  the  other  genera  composing  the  tribe,  Pedilanthus  is  an 
American  aberration,  with  a  marked  irregularity  of  the  involucre, 
giviog  it  so  peculiar  an  aspect  that  the  genus  has  been  univer- 
sally adopted,  although  a  few  of  its  fifteen  supposed  species  come 
very  near  to  such  of  the  Poinsettia  section  as  have  a  decidedly 
oblique  involucre.  On  the  other  hand,  Synadenium^  Anthostema, 
and  Calycapeplus  are  three  genera  of  two  or  three  species  each,  two 
of  them  African,  the  third  Australian,  which  afford  some  assist- 
ance in  the  explanation  of  the  floral  arrangement,  fixtd  in  some 
measure  connecting  the  tribe  with  some  genera  of  Crotonee 
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(Hippomane»).     In  aid  of  this  explanation  various  published 
diagrams  may  be  referred  to,  especially  the  plan  given  b j  Baillon, 
*  Histoire  des  Plantes,'  v.  105,  f .  145,  noting,  however,  that  it  is 
purely  diagrammatic,  not  the  plan  of  any  particular  species,  and 
that  many  JEuphorhia-f^oweTs  may  be  examined  without  detecting 
the  arrangement,  whilst  in  others  one  or  another  part  of  it  may 
be  very  evident.     It  will  be  seen  that  the  cymule  consists  of  a 
single  terminal  female  flower  surrounded  by  a  number  of  males 
arranged  in  four  or  five  clusters,  in  two  rows  in  each  cluster,  these 
clusters  representing  the  primary  branches  of  the  cymule ;  and  each 
of  these  primary  branches  or  clusters  is  subtended  by  a  bract — the 
four  or  five  bracts  united  in  an  involucre,  almost  to  the  top  in  JEu- 
phorbia,  not  so  high  in  one  species  of  Synadenium,  not  up  to  the 
middle  in  Calycopeplus,  and  shortly   and  irregulariy  in  Antho- 
stema.     Outside  the  involucre  are  usually  prominent  glands,  cor- 
responding to  those  observed  at  the  base  of  the  bracts  on  each 
side  in  many  HippomanesB.     These  glands  are  similarly  lateral 
and  almost  basal  in  Anthostema,  though  irregular  and  here  and 
there  deficient.     In  Synadenium  all  those  of  the  five  bracts  are 
united  in  a  single  continuous  ring  round  the  base  of  the  invo- 
lucre.   In  most  Euphorbia  the  two  contiguous  ones  of  adjoining 
bracts  are  united  into  single,  often  two-lobed  glands,  alternating 
with  the  lobes  of  the  involucre.     In  a  few  species  of  the  section 
Painsettia^  and  still  more  so  in  Fedilanthus,  the  glands  become 
very  irregular,  usually  deficient  on  one  side  of  the  involucre. 
In  Calycopeplus  the  glands  are  very  small  or  entirely  disappear. 
Inside  the  involucre,  besides  the  flowers,  there  are  in  most  species 
of  Euphorbia  a  number  of  narrow  or  hair-like  scales  mixed  in  with 
the  male  flowers,  or  crowded  between  the  clusters,  as  represented 
in  Boillon's  diagram.     These  appear  to  be  in  exact  correspon- 
dence with  the  bracteoles  subtending  the  male  flowers  in  many 
Euphorbiaceae ;  the  lower  ones  (those  next  the  centre  of  the 
cymule)  are  often  more  or  less  united  at  the  base,  especially 
when  empty,  prominently  united  in  a  few  species,  as  represented 
in  E.  ctecorum  and  E^  insulana  in  the  '  Elora  Brasiliensis.'     In 
Calycopephis,  Anthostema,  and  Synadenium  these  outer  bracteoles 
are  united  in  as  many  broad  bracts  as  there  are  clusters,  each 
completely  enclosing  the  cluster ;  and  in  Synadenium  the  five  are 
more  or  less  united  at  the  back  into  a  tube  surrounding  the 
pedicel  of  the  female  flower.    In  Baillon's  view  of  the  supposed 
flower  these  bracteoles  would  be  quite  unintelligible. 
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2.    SrSKOLOBEiB. 

This  small  tribe  was  established  by  Mueller  in  the  '  Prodromus,' 
but  absolutely  rejected  by  Baillon,  chiefly  because  it  rests  on  a 
character  which  can  rarely  be  observed,  and  is  therefore  perhaps 
not  constant,  and  which  is  combined  both  with  unioYulate  and 
with  bioYulate  cells  of  the  ovary,  a  difference  considered  of 
primary  importance  in  separating  tribes.     This  main  character 
of  StenolobesB,  the  linear  embryo  with  narrow  cotyledons,  is  an 
essential,  not  an  adaptive  one  likely  to  be  affected  by  external 
influences  of  soil,  climate,  or  social  conditions ;  and  it  is  strictly 
geographical    (southern,    extratropical,  and  almost   exclusively 
Australian),  thus  giving  strong  evidence  of  the  natural  affinity 
(consanguinity)  of  the  genera  in  which  it  is  developed.      Its 
supposed  constancy  has,  moreover,   been  more  and  more  con- 
firmed as  observation  has  extended.     I  have  myself  examined 
the  seeds  of  the  great  majority  of  the  genera  of  Euphorbiaces, 
and  we  know  the  structure  of  others  from  reliable  observations 
of  other  botanists ;  and  although  there  may  be  in  other  tribes  a 
few  embryos  exceptionally  small  in  comparison  with  the  albumen, 
or  with  exceptionally  large  and  fleshy  cotyledons,  yet  there  are 
none  assuming  the  peculiar  form  of  the  Stenolobe®.    Even  in  the 
nearest  approach  to  it,  in  two  or  three  species  of  the  South- 
African  AdenocUne  and  Seidelia^  the  cotyledons  are  still  flat  and 
nearly  twice  as  broad  as  the  radicle,  whilst  in  Stenolobeas  I  have 
never  found  them  half  as  broad  again  as  the  radicle.     If  in  JBuxut 
and  Daphnipltyllum  the  cotyledons  are  narrow,  still  the  general 
form  of  the  embryo  is  very  different  from  that  of  the  Stenolobe®. 
We  have  therefore  maintained  Mueller's  primary  series  Steno- 
lobeffi  as  one  of  our  principal  tribes,  as  detailed  in  my  '  Flora 
Australiensis,'  to  which  I  would  refer  for  further  particulars 
as  to  the  genera.     We  have,  however,  added  to  the  tribe  one  plant 
which,  though  not   Australian,  belongs  to    that  South-Andine 
region  which,  in  many  other  instances,  shows  a  connexion  with 
the  Australian  flora.     This  is  the  DysopsU^  Bail!.  {Molina^  C. 
Gtery),  from  Chili  and  Juan  Eemandez,  which  has  so  little  appa- 
rent affinity  with  the  CrotoneflB,  to  which  it  had  been  technically 
referred,  that  it  has  been  conjecturally  named  as  belonging  to 
very  different  orders,  and  even  figured  as  a  Hydrocotyle,     It  has, 
however,  precisely  the  embryo,  as  well  as  other  characters,  of 
StenolobeaB,  though  even  there  it  constitutes  a  genus  not  closely 
allied  to  any  other  one. 
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3.   BUXBJB. 

Buxus  had  always  been  regarded,  as  it  atill  ia  by  moat  bota- 
niata,  as  a  genua  of  biovulate  Eupborbiaceee,  until  Bailloa  ob- 
aeired  that  the  position  of  the  ovules  was  somewhat  different 
from  that  in  the  other  genera.  The  two  ovides  of  each  cell  are 
sepanttelj  affixed  to  the  dissepiments,  one  on  each  side  of,  and 
at  Bome  distance  from,  the  central  angle,  with  the  raphe  more  or 
less  dorsal,  and  the  micropyle  turned  towards  the  dissepiment  or 
towards  the  central  axis ;  whilst  in  the  generality  of  Euphorbiacea 
the  two  ovules  are  affixed  close  together  in  the  angle  of  the  cell, 
and  often  under  one  common  obturator,  and  the  micropyle  is 
external.  He  therefore  proposed  raising  the  genus  to  the  rank 
of  a  distinct  order,  adding  to  it  the  closely  allied  genera  Paehys^ 
andra  and  Sareoeoeea  ;  and  in  a  detailed  monograph  of  the  new 
order  he  summed  up  (p.  5)  the  several  characters  of  Buxia^ 
**  qui  ne  se  rapportent  aucunement  aux  plantes  de  I'Ordre  des 
Euphorbiac^es,"  under  the  following  seven  heads : — 

1.  Opposite  leaves — which  are  not  in  Pachysandra  or  Sarco^ 
cocea^  and  are  now  known  as  characteristic  of  at  least  a  dozen 
genera  of  true  Euphorbiace®. 

2.  Absence  of  milky  juice.  This  milky  juice,  though  generally 
prevalent,  is  far  from  being  universal  in  EuphorbiaceaB. 

3.  Styles  distant  from  each  other  at  the  base,  leaving 'the 
summit  of  the  ovary  bare  between  them.  In  Buxus  tubeolum- 
narisy  and  most  if  not  all  species  of  8arcococca,  however,  the  styles 
are  not  only  dose  together,  but  shortly  united  at  the  base. 

4  and  6.  The  above-mentioned  position  of  the  ovules — which 
appears  to  be  the  only  constant  character  of  the  group. 

6.  The  micropylar  strophiole  replaced  by  a  fleshy  production 
of  the  hilum.  Baillon  himself  has  described  a  similar  produc- 
tion in  some  other  genera ;  and  in  many  cases  the  origin  of  the 
appendage  at  or  near  the  insertion  of  the  seed  has  not  yet  been 
satisfactorily  traced. 

7.  The  loculicidal  dehiscence  of  the  capsule.  But  Sarcococca^ 
and  apparently  one  species  of  PachyMtidra,  have  an  indehiscent 
drupe ;  and  loculicidally  dehiscent  capsules  occur  in  several  tribes 
or  subtribes  of  EupborbiacesB. 

To  the  above  three  genera  Baillon  added  Kunth's  StyhceraSf 
as  a  separate  division  of  the  proposed  order,  differing  from  the 
typical  one  in  the  number,  form,  and  insertion  of  the  stamens, 
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and  in  the  division  of  the  ovary-cellB  into  two  compartments  hj 
the  protrusion  of  a  spurious  dissepiment  between  the  two  ovules, 
a  character  unique  in  EuphorbiacesB.  Two  species  have  the  dis- 
tant styles  common  in  Buxus  ;  in  a  third'  {S.  eolwmnaru^  Muell. 
Arg.)  they  are  close  together  and  united  at  the  base.  Mueller, 
in  the  *  Prodromus '  (xvi.  1.  7),  adopts  BaiUon's  BuzacetB  as  a 
distinct  order,  which  however  he  leaves  in  close  proximity  to 
Euphorbiaceffi  ;  and  he  adds  to  it  the  Califomian  Simmondeia, 
notwithstanding  the  uniovulate  cells  of  the  ovary.  Baillon,  again 
('  Histoire  des  Plantes,'  vi.  47),  agrees  to  the  admission  of  Sim- 
mondsia,  but  places  the  whole  group  in  Celastrines,  according 
to  peculiar  views  which  I  feel  quite  incompetent  to  understand. 
To  me  it  appears  that  Buze®,  thus  extended,  constitute  a  marked 
and  well-defined  though  very  heteromorphous  group,  but  not  of 
a  higher  grade  than  that  of  a  tribe  of  Euphorbiaces,  allowing,  as ) 
in  Stenolobe»,  a  specially  exceptional  essential  character  to  over- ' 
ride  that  derived  from  the  uni-  or  biovulate  cells  of  the  ovary. 

4.   PHYLLAlTTHEiB. 

The  division  of  the  great  mass  of  tropical  Euphorbiaces  into 
great  groups  according  as  the  ovary-cells  have  one  or  two  ovules 
in  eacb,  originally  sketched  out  by  Adrien  de  Jussieu,  and  almost 
universally  adopted,  is  very  near  being  a  natural  one.  The  in- 
florescence of  the  biovulate  Fhyllanthem,  always  axillary,  is,  in  ^' 
the  typical  genera,  usually  in  sessile  clusters  or  cymules,  at  least 
in  the  males ;  the  calyx  is  rarely  valvate,  and  occasionally  dis- 
tinctly 2-seriate,  the  sepals  of  the  two  series  sometimes  dissi- 
milar ;  the  petals,  in  the  few  genera  where  they  are  present,  are 
usually  small  and  scale-like,  not  always  readily  distinguishable 
from  lobes  of  the  disk  ;  and  the  stamens,  rarely  more  than  twice 
the  number  of  sepals  and  mostly  isomerous  with  them,  have  the 
single  or  outer  series  opposite  the  sepals.  In  the  uniovulate 
Orotonea  the  inflorescence  is  usually  spicate,  racemose,  or  pani- 
culate, and  in  several  genera  terminal ;  the  male  calyx  is  uni- 
seriate  and  often  valvate ;  the  petals,  when  present,  are  quite 
coroUine  in  their  aspect  and  insertion ;  and  the  stamens  are  often 
indefinitely  crowded  in  the  centre  of  the  flower — but  when  definite, 
those  of  the  single  or  the  outer  series  are  alternate  with  the 
sepals.  In  the  fruit,  however,  both  these  great  tribes  vary  in  the 
same  manner ;  and  the  concordance  of  the  above  characters  is  by 
no  means  constant.     The  latter  groups  of  our  series  of  Phyllan- 
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these  hare  tbe  inflorescence  of  many  Crotone»,  and  a  very  few 
Crotone»  have  the  typical  inflorescence  of  PhyllanthesB.  The 
calyx  is  ralvate  in  two  or  perhaps  three  genera  of  PbyllanthesB ; 
the  petals  are  fully  developed  in  a  few  species  ;  and  a  few  genera 
have  the  indefinite  central  stamens  characteristic  of  so  many 
Crotoness.  There  are  also  a  few  genera  with  the  uniovulate  cells 
of  GrotoneiB,  which  have  nevertheless  the*  outer  or  single  series  of 
stamens  opposite  the  sepals,  as  in  Phjllanthe®.  In  order  not  to 
invalidate  the  characters  of  the  two  great  tribes,  I  have  collected 
these  last  exceptional  genera  into  a  small  intermediate  tribe,  the 
Oaleariea.  The  main  character  also,  the  difference  between  the 
uniovulate  and  biovulate  cells,  is  in  a  few  cases  not  quite  certain. 
There  are  some  biovulate  genera  where  one  only  of  the  two  ovules 
is  fertilized,  and  as  the  ovary  becomes  enlarged  after  flowering 
(the  state  in  which  it  is  usually  examined)  the  unimpregnated 
ovule  remains  exceedingly  small  and  has  often  been  overlooked. 
The  three  tribes  must  therefore  be  regarded  as  to  a  certain  degree 
artificial,  and  may  hereafter  be  proved  to  be  more  so,  and  made 
to  give  way  to  a  better  arrangement ;  but  in  the  present  state  of 
our  knowledge  they  appear  to  form  the  most  useful,  as  well  as 
the  most  generally  received  primary  division  of  this  part  of  the 
order*  The  subdivisions  of  the  two  great  tribes  may  be  more 
natural ;  but  those  at  least  of  the  Phyllantheae,  which  I  propose 
first  to  consider,  are  as  yet  too  indefinite  to  be  classed  as  distinct 
subtribes. 

Taking,  first,  the  petaJiferous  genera  with  a  normal  Phyllanthous 
inflorescence  and  uniseriate  stamens,  we  have  a  group  of  six  or 
seven,  remarkable  for  their  large  fleshy  cotyledons,  with  the 
albumen  reduced  almost  to  a  membrane,  or  entirely  deficient. 
All  have  also  the  rudimentary  pistil  well  developed  in  the  male 
flowers,  a  character  brought  prominently  forward  by  Adrien  de 
Jussieu,  and  recently  by  Mueller,  and  very  constant  in  many 
instances,  though  not  always  to  be  relied  on.  Two  of  these 
genera,  Bridelia  with  about  25  species,  and  Cleietanthus  with 
about  22,  all  from  the  Old  World,  have  been  Temoved  by 
Mueller  to  a  distant  subtribe,  on  account  of  their  valvate 
calyx  ;  whilst  Baillon,  making  little  account  of  that  character, 
unites  them  as  sections  with  the  American  and  West- African 
genus  Antanoa.  It  cannot  be  denied  that  there  is  close  aflinity 
between  the  three;  but  the  characters  which  separate  them 
are  constant  and  definite,  and  appear  fully  to  warrant  their  main- 
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tenanoe  as  distinct  genera,  though  we  would  place  them  in  dose 
proximity.  Bridelia  is,  moreyer,  distinguished  bj  the  succulent 
indehiscent  fruit,  which  in  the  other  two  is  the  ordinary  tricoc- 
cous  capsule.  This  genus  shows  also  that  the  general  character 
of  the  group  is  not  to  be  absolutely  relied  upon  ;  for  in  a  few 
species  the  seed  is  albuminous  with  thin  flat  cotyledons,  whilst 
in  others  it  is  precisely  that  of  Cleistanthus^  exalbuminous,  with 
fleshy  cotyledons.  A.  third  genus  with  yalvate  calyx,  Stenonia^ 
consists  of  a  single  Madagascar  species  which  I  have  not  seen, 
and  of  which  the  fruit  is  unknown,  and  therefore  somewhat 
doubtful  as  to  its  position.  The  four  remaining  genera  of  the 
group,  with  imbricate  sepals,  are  well  characterized  and  generally 
adopted,  and  call  for  no  special  remark.  They  are : — Amanoa, 
with  6  tropical  species  from  Eastern  America  and  Western 
Africa ;  Diseoearpui,  8  species  from  east  tropical  America ;  Zaeh" 
noitiflii,  a  single  South-African  species  with  the  characters 
almost  of  Disooeorpuif  including  the  curious  broad  contortupK- 
cate  cotyledons,  but  yet  with  sufficient  to  keep  it  distinct,  especi- 
ally considering  its  geographical  position ;  and  Aetephila,  with 
10  species  from  tropical  Asia  and  Australia.  One  of  these, 
included  by  Mueller  in  Liihoxylon^  is  correctly  referred  by  Bail- 
Ion  to  Actepliila\  the  typical  Lithoxyhm,  once  raised  in  our 
gardens  from  Taitian  seeds,  remains  very  doubtful  as  to  its 
affinities.  It  is  only  known  from  Lindley's  figure  and  descrip- 
tion, uid  from  a  very  imperfect  specimen ;  the  fruit  has  never 
been  observed. 

There  remain  three  petaliferous  genera,  Wielandia^  Savia,  and 
Andraehne,  which,  notwithstanding  that  chariftcter,  appear  to  be 
best  classed  with  the  typical  apetalous  Phylluitheffi,  of  which  they 
have  the  inflorescence,  the  fruit,  and  other  characters.  All  three 
have  the  rudimentary  pistil  well  developed  in  the  male  flowers, 
as  in  the  other  petaliferous  genera ;  but  that  occurs  also  in  the 
apetalous  genera  Seowrinega  and  Fluggea,  In  Andrachne  and  the 
West-Indian  Savia  the  petals  are  very  small  and  scale-like,  as 
in  our  first  group  of  Phyllantheee.  In  the  Madagascar  species 
of  Savia,  and  in  fFielandia  from  the  Seychelles,  they  are  as  well 
developed  as  in  the  petaliferous  Crotone» ;  these  Mascarene 
plants  are  but  imperfectly  known  to  me  from  defective  specimens ; 
but  they  do  not  appear  to  be  otherwise  distinguishable  from  the 
group.  Wielandia  is  reduced  by  Mueller  to  a  section  of  Savia ; 
but  the  characters  given  by  Baillon,  as  well  as  the  habit  of  the 


Digitized  by 


Google 


MB.  G.  BEHTHAH  OK  BVPHOBBlAOKil.  209 

plant,  appear  to  us  to  be  such  as  to  warrant  the  following  him 
in  retaining  it  as  a  distinct  genus.  Another  petaliferous  genus, 
Chmatogffne,  Klotssch,  has  been  published  bj  Mueller  in  the '  Flora 
Braailiensis '  from  imperfect  specimens  gathered  bj  Bello  in 
South  Brazil.  Baillon  refers  it  to  Amanoay  of  which,  however,  it 
has  neither  the  fruit  nor  the  habit ;  it  is  probably  more  nearly 
allied  to  Soda  elutiafolia,  Oriseb.,  but  must  remain  for  the 
present  of  very  doubtful  affinity. 

The  typical  apetalous  PhyllantheaB  hare  sessile  or  pedicellate 
flowers  in  sessile  axillary  clusters,  or  the  females  solitary  on 
longer  pedicels,  the  calyx  imbricate,  the  stamens  uniseriate  oppo- 
site the  sepals,  the  styles  erect  or  recurred,  linear  or  slender, 
nmple  or  bifid,  or  dilated  into  flat  stigmas  at  the  end  only  ;  the 
fruit  capsular,  separating  into  two-yal?ed  cocci,  or  baccate  and 
three-celled ;  the  seeds  with  copious  albumen  and  broad,  flat,  thin, 
cotyledons, — ^the  chief  exceptions  to  these  characters  being  in 
solitary  or  very  few  species  of  Phyllanthua  itself. 

We  commence  with  three  small  Old- World  tropical  genera,  .4^' 
neioy  Sawropufy  and  Oluytiandra^  which  have  all  the  habit  of  many 
species  of  Phyllanihu9,  but  are  distinguished  chiefly  by  a  fleshy, 
often  scaleJike  thickening  of  the  base  or  centre  of  each  of  the 
sepals,  described  by  Mueller  as  so  many  lobes  or  glands  of  the 
disk.  In  this  view  I  cannot  well  concur ;  for  they  are  removed 
from  the  receptacle,  a  considerable  interval  occurring  between 
them  and  the  stamens  in  some  species ;  in  other  species  they  are 
concave,  almost  enclosing  the  stamens  before  the  flower  expands. 
Mueller,  moreover,  regarding  these  scales  as  disk-glands,  and 
observing  them  to  be  opposed  to  the  stamens,  not  alternate  with 
them,  as  in  the  case  of  true  glands  or  lobes  of  the  disk,  supposes 
them  to  indicate  that  the  petals  are  not  organically  absent,  but 
constantly  suppressed.  He  accordingly  removes  these  genera 
from  their  natural  allies  to  place  them  amongst  petaliferous  ones ; 
and  Baillon  even  unites  Ohiytiandra  with  Andraehne.  To  my 
mind  it  is  dear  that  their  proper  place  is  next  to  Fhyllawthus^ 
and  that  duytiandra^  quite  distinct  from  Andraehne^  is  scarcely 
separable  from  Sauropus.  The  rudimentary  pistil  in  the  male 
flowers,  deficient  in  Agyneia  and  Sauropus,  is  described  by 
Mueller  as  terminating  the  staminal  column  in  Oluytiandra ;  it 
is  in  our  specimens  but  very  small  and  obscure,  and  scarcely  of 
gBDenc  importance. 

Of  the  main  genus  Phyllantkui  Mueller  has  described,  in  the 


Digitized  by 


Google 


210  MR.  O.  BENTHAM  OK  EUPHOBBIACiLS. 

'  Prodromus '  or  in  the  '  Flora  BrasilienBis/  Dearly  460  species, 
almost  all  tropical,  extending  into  more  temperate  regions  only 
in  the  southern  hemisphere  or  in  North  America.     Unlike  the 
other  two  great  Euphorbiaceons  genera  (JSupharhia  and  Craion), 
PhyUanthu8  abounds  in  differences,  not  only  in  habit  but  in  sta- 
minal,  pistillous,  and  other  characters,  which  have  appeared  to 
yarious  botanists  essential  enough  to  induce  them  to  propose  the 
establishment  of  no  less  than  thirty  distinct  genera.     Unfortu- 
nately the  most  striking  of  these  characters  often  widely  separate 
species  which  most  closely  resemble  each  other  in  other  respects  ; 
and  the  whole  are  now  reunited  by  Mueller  into  a  single  genus. 
Among  them  are  a  few  for  the  maintenance  of  which  feur  grounds 
might  be  adduced,  especially  Oloehidion,  and  perhaps  Synogfemon 
and  Oieca ;  but  as  Mueller  has  described  the  whole  in  detail  as 
species  of  Phyllanthui,  and  as  Baillon  has  adopted  his  views,  it 
would  only  produce  confusion  now  to  rename  so  large  a  number 
of  species,  unless  on  reviewing  them  in  detail  for  the  *  Flora  Indica' 
their  separation  should  prove  to  have  preponderating  advantages. 
Mueller  divides  the  genus  thus  consolidated  into  forty-six 
sections,  which,  barring  here  and  there  a  single  exceptional  species, 
might  be  fairly  grouped  into  eleven  primary  sections.     Of  these, 
two  (both  well  characterized  and  almost  of  generic  value)  are 
distinguished  from  almost  all  other  species  by  having  no  inter- 
staminal  glands  or  hypogynous  disk,  viz. : — 1.  Glochidian,  about 
130  trees  or  shrubs  with  coriaceous  leaves,  from  the  tropical 
regions  of  the  Old  World,  many  of  the  species  very  much  in- 
volved, and  requiring  a  careful  study  by  Indian  botanists ;  and 
2.  Sffnottmnon,  containing  14  species,  all  limited  to  Australia. 
Three  more  sections  have  the  disk  more  or  less  developed,  and 
the  capsule  more  or  less  fleshy  or  succulent,  though  ultimately 
normally  separating  into  cocci,  viz. : — ^3.  Oicca,  about  half  a  dozen 
arborescent  or  shrubby  species,  either  American  or  from  the  Old 
World,  with  the  male  flower  usually  4-merous ;  4.  Kirganelia,  a 
small  number  of  Old- World  shrubs,  with  the  male  flower  usually 
5-roerous ;  and  5.  Emblica,  a  single  Asiatic  species,  with  a  pecu- 
liar habit,  and  usually  only  three  stamens.     Mueller  has  added  to 
the  latter  section  several  species  of  various  habit,  with  the  styles 
as  in  the  true  Emblica,  more  or  less  united  in  a  column,  and 
spreading  ouly  at  the  top — ^but  which,  on  account  of  the  dry  cap- 
sule and  other  characters,  might  be  better  classed  under  Para- 
phyllanthut.    The  remaining  six  sections  have  the  disk  developed 
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and  the  capsule  dry,  and  a  considerable  number  of  the  species  are 
herbaceous,  or  eren  annuals,  though  some  are  shrubby,  but  scarcely 
borescent.     These  are : — 6.  Emhlieastrum,  a  single  species  from 
the  Mftlayan  Archipelago,  with  the  habit  of  Emhlica,  but  differing 
from  the  whole  genus  in  the  female  inflorescence  and  flower. 
7.  WUliamid,  three  Cuban  species,  remarkable  for  the  stamens 
twice  or  thrice  the  number  of  sepals,  and  arranged  in  two  or 
three  series.     8  and  9.  Paraphyllanthus  and  Etsphtfllanthui,  com- 
prising together  nearly  200  species  dispersed  over  the  whole 
area  of  the  genus,  two  or  three  of  them  almost  cosmopolitan 
vreeds;  both  the  sections  usually,  but  not  always,  3-androus, 
^th  precisely  similar  yariations  in  habit,  and  differing  from  each 
other  solely  in  the  anthers,  which  in  Paraphyllanthus  are  erect, 
with  distinct  parallel  longitudinal  cells,  whilst  in  Euphyllanthut 
they  are  diyergent  from  the  centre  or  reflezed  outwards,  with 
oblique  diyergent  or  horizontally  diyaricate  cells  opening  ob- 
liquely or  transversely  with  regard  to  the  axis  of  the  flower,  and 
in  two  or  three  species  the  three  anthers  are  confluent  in  a  single 
ring  round  the  central  column.     This  character,  however,   is 
purely  artificial,  widely  separating,  for  instance,  two  species  so 
similar  as  P.  Niruri  and  P,  urinaria ;  but  being  apparently  con- 
fitant,  the  sections  are  practically  useful.     10.  JReidia,  about 
25  Old-^orld  tropical  species,  distinguished  from  Euphyllan- 
thus  by  the  anthers  two  only,  but  so  divided  as  to  appear  like 
four  1-celled  anthers,  sessile  crosswise  at  the  apex  of  the  column. 
Tor  the  sectional  name  Mueller  has  preferred  HasskarPs  rather 
older  name  of  Erioeoecus;  but  that  was  only  applied  by  the  author 
to  the  species  with  wooUy  ovaries,  as  indicated  by  the  name,  and 
Wight's  name  Beidia  was  given  to  tl^e  whole  of  his  genus,  now 
forming  the  section.     Lastly,  11.  Xylaphyllum,  about  10  tropi- 
cal American  leafless  shrubs,  with  the  floral  characters  sometimes 
of  ParaphylUmthu9^  sometimes  of  Euphyllanthue,  but  with  pecu- 
liar flattened  phyllodineous  branches,  which  induced  their  esta- 
blishment as  a  distinct  genus  from  the  days  of  Schreber  and 
Graertner,  though  not  by  Linnsus,  to  whom  the  genus  is  some- 
times ascribed.     There  are,  amoug  exceptional  species  in  various 
sections,  two  or  three  from  New  Caledonia  or  Madagascar  with 
strictly  opposite  leaves,  three  or  four  from  various  countries  with 
the  short  flowering  branches  frequently  (but  not  always)  leafless, 
so  as  to  assume  the  aspect  of  racemes  of  flower-clusters ;  in  the 
East-Indian  P.  hwohofryoides  the  male  flowers  are  really  in  axil- 
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lary  raoemes,  and  in  two  or  three  American  species  they  are  in 
loose  slender-branched  sessile  cymes.  The  P.  fluitanf,  discovered 
in  the  Amazon  and  so  named  by  Spruce,  is  a  little  floating  plant 
with  the  aspect  of  a  Salvinia ;  but  all  these  abnormal  forms  are  so 
closely  allied  to  trae  species  of  Phyllanthus  as  not  to  give  them 
eyen  sectional  importance. 

Of  the  remaining  genera  of  this  group,  Leptonema  is  a  single 
Madagascar  species  which  I  have  not  seen.  From  the  descrip- 
tions and  from  Jussieu's  figure  it  must  be  very  near  FhyllanthWj 
but  with  the  male  flowers  in  pedunculate  umbels,  and  the  anthers 
of  Antidesma,  It  is  probably  on  that  account  that  Baillon 
reduces  it  to  Antidesma  itself,  with  which  the  other  characters 
given  do  not  at  all  agree.  Secwrinega,  from  which  we  exclude 
Fluggea,  differs  from  the  sections  Huphyllanthus  and  Cieca  of 
Fhgllanthus  solely  in  the  development  of  a  rudimentary  pistU  in 
the  male  flowers,  a  purely  technical  character  rarely  accompanied 
by  any  difference  in  habit.  There  are  only  eight  or  nine  species, 
but  as  widely  scattered  as  those  of  Fhgllanthus,  as  they  include 
the  Spanish  Gohneiroa,  the  North-east  Asiatic  Oeblera,  the  South- 
African  Fleiostemon,  the  South- American  S.  eongesta,  S,  elliptiea, 
and  8,  Sehuechiana,  and  the  Cuban  Acidothamnui,  besides  the 
Madagascar  Oelfitga  and  the  Arabian  Meineckioy  which  I  have 
not  seen.  The  latter  plant  is  said  by  Baillon  to  have  minute 
petals,  which  Mueller  denies.  ITeorcefpera,  comprising  two  Aus- 
tralian species,  is  reduced  by  Baillon  to  Securinega ;  but  I  have 
retained  it  in  the  '  Flora  Auatraliensis,'  as  being  well  distinguished 
by  habit,  by  the  almost  petal-like  sepals,  by  the  stamens  inserted 
round  a  broad  flat  disk  without  any  rudimentary  pistil,  and  by 
the  undivided  styles.  Lastly,  Fluggea  and  Breynia  differ  from 
all  others  of  the  group  in  the  fruit,  which  is  a  3-celled  berry,  with 
the  dissepiments  sometimes  so  thin  as  to  be  scarcely  separable 
from  the  pulp,  and  in  the  seeds,  of  which  the  lower  part  of  the 
crustaceous  testa  on  the  inner  side  is  as  it  were  doubled,  leaving  a 
considerable  cavity  between  the  two  folds.  In  other  respects  Flug- 
gea  corresponds  to  Securinega^  as  Breynia  does  to  Bhyllanthue^ 
except  that  in  Breynia  there  is  a  further  difference  in  the  pecu- 
liarly shaped  male  perianth.  I  have  in  the  'Flora  Australiensia* 
given  the  reasons  why  I  cannot  concur  in  Mueller's  separation 
of  his  Melanthesiopdie  from  Breynia.  In  the  same  work,  as  there 
are  no  true  Securinega^  in  Australia,  I  had  not  occasion  to  ascer- 
tain the  real  distinctness  of  the  two  genera  united  by  Mueller 
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under  that  name,  and  therefore  retained  his  nomenckture. 
Muggea  and  Breynia  are  both  of  them  limited  to  the  Indo-Austra- 
lian  region,  the  former  with  six,  the  latter  with  twelve  species. 

Onr  third  group  consists  of  trees  or  shrubs  with  alternate 
leaves  and  the  typical  JPhyllanthw  inflorescence,  the  stamens 
sometimes  uniseriate,  but  more  frequently  indefinite,  round  a 
broad  central  disk,  or  rarely  in  the  centre  of  the  flower,  the 
styles  or  stigmas  dilated  and  spreading  from  the  base,  distinct  or 
forming  a  sessile  reniform  or  orbicular  disk;  the  fruit  fleshy 
outside,  with  a  hard  endocarp,  indehiscent  or  rarely  separating 
ultimately  into  2-valved  cocci.  We  here  include  five  genera: — 
Peialostigmay  a  single  Australian  species  differing  from  the  others 
in  the  fruit  ultimately  separating  into  2-valved  cocci,  although 
before  dehiscence  it  is  globose,  with  so  fleshy  an  exocarp  as  to  be 
described  by  collectors  as  a  drupe.  Putranjiva^  2  Indian  well- 
known  species.  Drypetes,  about  9  tropical  American  species, 
including  the  Brazilian  Treireod&ndron,  separated  by  Mueller  from 
Drypetes  on  account  of  the  absence  of  any  rudimentary  pistil  in 
the  male  flower,  which  is  said  to  be  characteristic  of  the  West- 
Indian  typical  species.  In  all,  however,  the  stamens  surround  a 
central  disk,  which,  in  some  of  the  Cuban  species,  is  scarcely 
convex  and  certainly  not  protruding  into  what  can  be  termed 
a  rudimentaiy  pistil.  JSemieyclia,  9  species  from  the  Indo- 
Australian  region,  with  the  pistil  reduced  to  a  single  carpel,  as 
it  is  also  in  some  species  of  Drypetes ;  and  Oyelostemon,  about 
18  species  from  tropical  Africa  and  Asia.  Mueller  includes 
among  the  latter  HasskarPs  Dodecastemon,  which  is  unknown  to 
me,  but  if  the  styles  are  really  filiform  it  probably  belongs  to 
some  other  group. 

The  fourth  group,  perhaps  rather  artificial,  consists  of  Old- 
World  trees  or  shrubs  with  constantly  opposite  or  verticillate 
undivided  leaves,  the  axillary  inflorescence  looser  or  more 
branched  than  in  the  preceding  groups,  but  usually  short ;  the 
flowers  apetalous,  the  stamens  various,  the  styles  undivided^ 
linear  or  short,  thick  and  erect  or  somewhat  spreading.  There 
are  six  genera: — 1.  Diasiliariay  8  Australian  species,  from 
which  Baillon  has  recently  separated  the  D.  trieomia  under  the 
name  of  ChoriceraSy  on  account  of  the  persistent  bases  of  the 
three  styles  being  at  a  considerable  distance  from  each  other, 
forming  as  many  dorsal  tubercles  or  horns  to  the  cocci.  But  this 
character  i^one  can  scarcely  be  regarded  as  of  generic  value ;  for» 
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in  the  two  genera  where  it  is  most  conspicuoos,  Buxus  and  Stjf- 
locercu,  it  does  not  pervade  all  the  species.     The  three  species  in- 
cluded in  Dissiliaria  in  the  ^  Plora  Australiensis '  may  not  be  all 
strictly  congeners;  but  they  are  as  yet  insufficiently  known  to 
supply  reliable  distinctive  characters.  2.  Lon^etia,&ni  3.  Burtgaaia, 
two  New-CaledoniaQ  genera  of  two  species  each.     4.  Okoriopkjfl-\ 
QZtffn,  one  Species  from  the  Malayan   archipelago,  describedin 
^Hooker's  *  Icones,'  tab.  1280r^.  Toxicodandronltv^o  species  from 
South  Africa :  one  is  Thunberg's  original  one,  fuUy  described  and 
figured  by  Lambert  under  the  name  of  Ht^ananehe,  with  the  leaves 
usually  in  whorls  of  three  or  four ;  the  other  a  new  one,  with  oppo- 
site leaves,  recently  sent  from  British  Cafiraria  by  Mr.  and  Mrs. 
Barber.     This  last  may  be  thus  characterized : — T.  acuH/bliumj 
Benth.,  foliis  oppositis  elliptico-lanceolatis  utrinque  acutatis  sub- 
dentatis,  floribus  c^  simpliciter  racemosis.  Folia  breviter  petiolata, 
3-6  poll,  longa,  1-1|  poll,  lata,  coriacea,  glabra,  Iseviuscula,  tenuiter 
pennivenia,  venis  primariis  a  margine  distanter  anastomosantibus ; 
flores   6    6-10,  in  racemum  axillarem   subpollicarem  dispositi, 
pedicellis    oppositis    brevibus    divaricatis    bractea    parva    sub- 
tensis.     Flores  c^  omnino  T.  eapensisj  $  ignoti.      It  does  not 
appear  why  both  Mueller  and  Baillon  have  suppressed  Thunberg*fl 
name  for  the  genus  in  favour  of  Lambert's.     The  name  Toxieo* 
dendran  had  previously  been  given  only  by  prelinnean  botanists 
to  a  species  of  Bhu9^  and  by  Gtiertner  to  a  species  of  SchmideUa, 
which  from  the  fruit  alone  be  had  failed  to  recognize.     The  6th 
genus,  Misehodon,  a  single  Ceylonese  species,  had  been  placed  by 
Thwaites  among  genera  with  uniovulate  cells,  until  Beddome 
pointed  out  the  error,  showing  that  in  the  ovary  they  are  con- 
stantly 2-ovulate,  although,  as  in  many  other  genera,  only  one  in 
.  each  cell  is  fecundated. 

We  have  next  grouped  together  three  genera  which  may  not 
ultimately  prove  to  have  any  close  natural  affinity,  but  have  a 
foliage  remarkably  exceptional  in  Phyllanthesd,  although  in 
Crotone®  it  may  pass  into  more  ordmary  forms.  The  leaves  are 
digitately  compound,  whereas  in  all  other  Phyllanthese  they  are 
simple  and  penniveined.  Li  Crotonese,  on  the  other  hand,  digitate 
primary  veins  are  frequent,  and  in  several  genera  the  leaves  pass 
from  that  into  digitately  lobed  or  compound  ones.  The  flowers  of 
the  group  are  apetalous,  the  inflorescence  axillary  but  loose,  the 
stamens  1-seriate  or  2-seriate,  the  styles,  where  known,  slender 
and  undivided,  the  fruit  various.     The  genera  are: — 1.  Oldfieldia^ 
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a  single  tropical  African  ispecies,  with  a  bard  globular  loculicidal 
capsule.  On  tbis  account  Mueller  proposed  removing  tbe 
genus  to  Sapindace®,  from  wbicb  it  appears  to  me  to  differ  in 
several  important  particulars,  and  tbe  loculicidal  debiscence 
witb  entire  valves  is  now  knowii  in  EupborbiacesB  of  various 
tribes.  2.  BUehofia,  a  single  tropical  Asiatic  species  witb  an 
indebiscent  berry.  And  3.  Piranhea^  a  single  tropical  American 
species  witb  a  bard  globular  capsule,  separating  at  lengtb  into 
shortly  2-valved  cocci.  Altbougb  tbese  tbree  genera  may  differ 
considerably  from  eacb  otber,  yet  neitber  of  tbem  appears  to  be 
nearly  connected  witb  any  otber  one. 

Our  last  group  is  cbaracterized  cbiefly  by  tbe  inflorescence, 
wbicb  I  once  tbougbt  migbt  bave  been  sufficient  to  raise  it  to 
tbe  rank  of  a  distinct  tribe ;  and  some  of  tbe  genera  bave  even 
been  regarded  as  types  of  distinct  orders ;  but  tbe  otber  charac- 
ters bave  proved  so  various,  tbougb  always  witbin  tbe  general 
limits  of  Pbyllantbese,  tbat  I  bave  followed  Mueller  in  including 
tbem  in  tbat  tribe.  Tbe  leaves  are  alternate  and  undivided,  tbe 
male  flowers  in  catkin-like  or  slender  spikes  or  racemes  either 
simple  or  paniculately  branched,  tbe  calyx  variously  divided  but 
not  valvate,  the  petals  rare,  tbe  stamens  usually  but  not  quite 
always  uniseriate  round  a  central  disk  or  rudimentary  pistil,  tbe 
styles  various.  The  fruits  suggest  tbe  subdivision  of  tbe  group 
into  two  series.  In  the  first  we  have  nine  genera,  vnth  tbe  fruit 
drupaceous  and  indebiscent,  or  very  rarely  opening  tardily  in 
locidicidal  valves,  viz. : — 1.  Uapaeay  7  African  or  Mascarene 
species,  witb  the  globular  male  amenta  and  solitary  female 
flowers  enclosed  in  globular  involucres  of  four  or  six  bracts,  wbicb 
become  reflexed  as  tbe  flowers  expand ;  tbe  flowers  are  apetalous, 
tbe  males  witb  a  minute  calyx,  the  females  without  any  at  all. 
It  is  true  that  both  Mueller  and  Baillon  describe  the  involucre 
of  the  female  flower  as  a  calyx ;  but  it  is  so  precisely  similar  in 
form  and  insertion  to  the  male  involucre  that  it  is  difficult  to 
deny  its  homology.  Tbe  fruit  is  fleshy,  witb  tbree  pyrenes. 
2.  Aparasa,  the  typical  genus  of  Lindley's  order  Scepaces,  but 
really  closely  allied  both  to  Baceaurea  and  to  Antidesma ;  some 
species  even  bave  been  first  described  under  the  latter  name.  It 
is  cbiefly  exceptional  in  tbe  rudimentary  pistil  of  tbe  male  flowers 
being  exceedingly  minute  or  wholly  wanting.  The  ovary  is 
2-oelled ;  but  tbe  fruit,  a  smallj'^almost  dry  drupe,  ripens  usually 
only  a  single  seed,  as  in  Antidesma,  or  very  rarely  opens  at  length 
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in  two  yalvee.    There  are  about  20  species,  all  from  tropical 
Asia  (including  the  Archipelago).    8.  Daphriiphyllumy  an  excep- 
tional   tropical  Asiatic  genus   of   about    11    species,  rejected 
from  the  order  bj  Mueller  on  account  of  the  smaUness  of  the 
embryo,  which  varies  from  about  one  sixth  to  one  fourth  of  the 
length  of  the  albumen.    This  embryo,  however,  is  shaped  like 
that  of  some  species  of  Baccaurea,  which  appears  to  be  the  genus 
to  which  Daphniphyllum  is  the  nearest  allied  in  habit  as  well  as 
in  character.     The  stamens  are  exceptional  in  the  group,  being 
nearly  those  of  TaxicodendronySttfloeeras,  and  Simmotuhia,  without 
any  rudimentary  pistil.      The  fruit  is  an  indehiscent,  usually 
1-seeded  drupe.     4.  Baecaurea  (Pierardia,  Eoxb.),  extending  in 
about  80   species   over  tropical    Asia    to  the  Pacific  islands. 
The  fruit  is  fleshy,  at  length  much  hardened  and  indehiscent,  or 
in  some  species  opening  tardily  in  loculicidal  yaJyes.      These 
dehiscent  species,  forming  Jack's  genus  Hedy carpus,  have  been 
rejected  from  the  order  on  account  of  that  dehiscence,  of  which, 
however,  as  already  observed,  many  examples  are  now  known  in 
Euphorbiacese ;  and  in  one  or  two  species  oi  Baecaurea  the  dehis- 
cence is  very  tardy  and  apparently  not  constant.      Endlicher 
transfers  Hedycarpus  to  Sapindace»,  from  which  it  widely  differs 
in  structure.     Platystigma  of  Wallich's  Catalogue,  no.  7528,  is  a 
Silhet  plant  of  which  female  specimens  only  are  known ;  these 
flowers  are  nearly  those  of  Hemieyclia ;  but  the  habit  and  in- 
florescence are  those  of  some  species  of  Baeeaurea ;  at  any  rate 
the  genus   cannot  be  established  until  the  male  flowers  are 
known ;  and  the  name  is  preoccupied  in  Papaverace®.  5.  Cometia^ 
2  Madagascar  species  unknown  to  me ;  but  from  the  character 
given  they  seem  to  belong  rather  to  this  group  than  to  our  third 
one,  though,  like  Daphniphyllum^the  female  flowers  must  be  nearly 
those  of  Memieyclia ;  Baillon  describes  the  male  flowers  as  having 
a  rudimentary  pistil,  which  Mueller  denies.     6.  AiUideema,  a 
well-known  and  distinctly  characterized  genus,  of  which  above  60 
species  are  described,  many  of  them  very  ill-defined.    It  spreads 
over  tropical  Africa  and  Asia,  extending  in  the  east  from  Aus- 
tralia to  Japan  and  the  Pacific  islands,  but  unknown  in  America. 
The  fruit  is  a  small,  usually  oblique,  indehiscent  drupe.     7. 
MdMobotrya,  a  single  African  species,  connecting  AnHdetma  with 
Hieronyma  and  Thecaeoris,  published  in  Hooker's  '  Icones,'  plate 
1296.    8.  Hieronyma,  under  10  species,  the  American  representa- 
tive of  Antidsifna,  with  which  it  is  reunited  by  Baillon,  but  was 
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well  divtukguished  by  Tulasne  by  the  oaljz,  the  2-oeIled  ovary,  Ac. 
The  indumentam  is  usually  but  not  quite  always  scaly  or  scurfy, 
which  it  never  is  in  Antidesma.  9.  J&etoxieon^  a  single  Chilian 
species  whose  affinities  have  been  much  disputed.  I  can,  how- 
ever, see  no  reason  for  rejecting  Sir  W.  Hooker's  original  view 
of  its  connexion  with  Euphorbiacefls.  The  indumentum  is  that 
of  ffieronyma,  the  flowers  nearly  those  of  Antidetmay  except  that 
it  has  very  prominent  petals,  nearly  those  of  Dicmlia  and 
QaUaria ;  the  globose  bract  that  encloses  the  bud  is  like  that  of 
Fera ;  the  fruit  is  nearly  that  of  Antidetma ;  but  the  seed  is 
remarkable  for  its  slightly  ruminate  albumen. 

The  second  series,  with  the  fruit  separating  into  cocci,  com- 
prises four  genera: — 1.  Hymenocardiay  5  species  from  tropical 
Africa  and  Asia,  with  remarkably  flat  cocci  opening  only  on  their 
inner  margin.  Kurz,  in  his  ^  Forest  Plora  of  Burma,'  describes 
the  cells  of  the  ovary  as  uniovulate,  and  unites  with  it  the  very 
diflferent  CoceoeeraM,  I  have,  however,  like  all  others  who  have 
described  the  genus,  always  found  the  ovules  in  pairs  in  the 
flowering  state,  although,  like  many  especially  drupaceous 
genera,  one  ovule  of  each  cell  proves  constantly  abortive.  The 
flowers  of  Hymenocardia^  are  apetalous,  as  well  as  those  of 
2.  Bieheria,  3  tropical  American  species,  including  FodocdU/x  of 
Klotssch,  which  Mueller  keeps  up  as  a  section  of  lUcheria  on 
account  of  a  difference  in  the  anthers,  said  to  open  outwards 
instead  of  inwards,  a  difference  not  very  clear  if  the  anthers  are 
taken  at  the  same  stage.  The  slits  of  the  cells  appear  to  me  to 
be  lateral,  a  little  turned  inwards  in  the  bud,  outwards  after 
shedding  the  pollen.  3.  Thecaooris,  4i  species,  of  which  three 
from  tropical  Africa  have  small  petals;  the  fourth,  or  typical 
Madagascar  species,  is  unknown  to  me,  and  is  said  to  be  apeta- 
lous. 4.  Oyathogtfne^  a  single  tropical  African  apetalous  species, 
exceptionally  herbaceous. 

There  remains  the  anomalous  genus  Diccslia,  described  and 
figured  in  Hooker's '  Icones,'  tab.  1289,  from  a  Bomean  specimen 
of  Beccari's.  The  loose,  often  androgynous  clusters  or  cymules 
along  the  rhachis  of  the^  racemes  is  different  from  any  Phyllan- 
thean  inflorescence ;  the  peculiar  petals  and  stamens  are  only 
known  in  GMearia,  from  which  Dicmlia  differs  in  the  axillary 
racemes  and  especially  in  the  biovulate  cell  of  the  ovary,  with  no 
tendency  in  the  young  seed  to  assume  the  exceptional  form  of 
that  of  Oalearia.    It  is,  however,  probably  with  that  genus  that 
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the  real  affinity  of  Dicodia  muflt  be  traced  out,  notwithBtandiog 
the  difference  in  the  number  of  ovnles,  which  place  it  technically 
in  a  different  tribe. 

Payeria  of  Baillon  proYOB  to  be  Quinina,  Cay.,  described  from 
far  adranced  specimens,  the  anthers  having  fallen  away  from  the 
staminal  tube,  or  haying  been  perhaps  oyerlooked. 

5.  Galbabibjs. 

I  haye  here  grouped  together  four  genera  which  partake  of  the 
characters  both  of  PhyllanthesB  and  Crotoneas,  but  cannot  be 
strictly  referred  to  either  tribe.  They  may  not  really  haye  much 
affinity  with  each  other;  but  all  are  as  it  were  intermediate 
between  the  two  great  tribes,  haying  the  stamens  of  the  outer  or 
single  series  opposite  the  sepals  as  in  PhyllanthesB,  with  tbe 
uniovulate  cells  of  CrotonesB.  All  have  simple  undivided  penni- 
veined  leaves ;  and  all  have  small  calyces  with  imbricate  teeth 
/lobes,  or  segments  ;  and  aU  have  definite  stamens  round  a  central 
rudimentary  pistil ;  but  in  other  respects  they  differ  considerably. 
1.  GMearia^  about  12  Majayw^  species,  has  simple  terminal 
slender  racemes,  curiously  shaped  almost  valvate  petals,  much 
longer  than  the  calyx,  the  ovules  and  seeds  much  broader  than 
long,  with  a  lateral  micropyle  and  a  small,  broad,  indehiscent, 
drupaceous  fruit.  2.  Microdeamis^  with  one  or  two  tropical 
African  and  one  or  two  tropical  Asiatic  species,  has  the  flowers 
clustered  in  the  axils,  the  petals  much  longer  than  the  calyx,  as 
in  Oalearia,  but  of  a  normal  shape  and  imbricate,  the  ovules  and 
seeds  normally  shaped,  the  fruit  a  small  indehiscent  globular 
drupe.  Pentahraehion,  a  single  tropical  African  species,  does 
not  appear  to  me  to  be  generically  distinct  from  MicrodeamU ; 
but  the  specimens  are  incomplete.  3.  Poffonophara,  one  tropical 
American  species,  has  axillary,  slender,  paniculately  branched 
racemes,  petals  much  longer  than  the  calyx,  and  the  capsule 
separating  into  three  2-valved  cocci.  4.  Tetrorchidiwn^  of  three 
or  four  tropical  American  species,  is  apetalous,  the  racemes 
axillary,  sometimes  branched,  and  the  fruit  separates  into  cocci. 
The  small  calyx,  and  the  anthers  opening  in  four  valves  like  those 
of  Endospermum^  had  induced  its  being  placed  amongst  Hippo- 
mancffi,  from  which,  however,  the  position  of  the  stamens  and 
the  rudimentary  pistil  would  remove  it.  Altogether  the  place 
of  the  genus  is  as  yet  very  uncertain.  Mueller  described  three 
species  in  the  '  Prodromus ;'  a  fourth  is  added  in  the  '  Flora 
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BraailieBBiB,'  differing  much  in  habit  and  slightly  in  character, 
but  eyidentlj  a  congener. 

6.   GBOTONEii. 

The  Grotoneffi,  extending  them,  as  we  should  propose,  to  all 
EuphorbiacesB  with  imioYulate  cells  to  the  ovary,  without  the 
special  characters  assigned  to  any  of  the  preceding  tribes,  com- 
prise two  thirds  of  the  genera,  though  less  than  one  third  of  the 
species  of  the  whole  order.  The  genera  are,  with  few  small 
exceptions,  tropical ;  they  are  mostly,  but  not  all,  shrubby  or 
arborescent ;  the  leaves  are  rarely  opposite,  the  flowers  in  axillary 
clusters  only  in  a  very  few  genera ;  otherwise  both  foliage  and 
inflorescence  are  much  varied.  Digitate  primary  veins  in  the 
leaves  are  frequent,  and  in  some  genera  pass  into  digitately  lobed 
or  compound  leaves ;  and  racemose  or  spicate  male  infloresences, 
axillary  or  terminal,  are  very  prevalent.  In  the  flowers,  the  calyx 
is  very  frequently  valvate ;  the  petals,  when  present,  are  usually 
much  more  developed  than  in  Phyllantheae ;  the  stamens  are 
frequently  central  and  indefinite,  sometimes  exceedingly  nume- 
rous, and,  when  few  and  definite,  those  of  the  outer  or  single 
series  are  always  alternate  with  the  sepals  or  opposite  the  petals. 
The  fruit  is  usually  the  normal  Euphorbiaceous  capsule,  sepa- 
rating elastically  into  2-valved  cocci ;  but  in  a  very  few  genera  it 
opens  loculicidally  in  entire  valves ;  or  the  cocci  remain  closed ; 
or  the  whole  fruit  is  apparently  indehiscent,  forming  in  two  or 
three  genera  a  several-celled  drupe.  The  indehiscent  one-seeded 
drupe,  frequent  in  Phyllanthesd,  has  not  been  observed  in  Cro- 
tonesB;  and  there  is  only  one  monotypic  genus  in  which  the 
albumen  is  reduced  to  a  membrane  enclosing  the  large  embryo 
with  thick  fleshy  cotyledons.  Notwithstanding,  however,  these 
general  diflerences  between  the  two  great  tropical  tribes,  there 
remains  only  as  a  positive  character  the  uni-  or  biovulate  ovary  - 
cells,  one  which  we  overlook  in  Stenolobeie  and  Buxes ;  and  it  is 
not  impossible  that  a  further  acquaintance  with  the  rather 
numerous  imperfectly  known  genera,  and  the  discovery  of  new 
ones,  may  induce  a  better  distribution  of  the  genera  not  always 
governed  by  this  one  character.  In  the  meantime  a  subordinate 
grouping  of  the  120  genera  of  the  CrotoneaB  has  become  necessary 
for  practical  use;  the  division  proposed  by  Mueller,  relying 
sometimes  absolutely  on  slight  diflerences  in  the  calyx,  on  the 
presence  or  absence  of  the  rudimentary  pistil,  <&c.,  has  frequently 
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the  iiMMXiyeiiienoe  of  widely  separatmg  very  dosetj  allied  genera, 
or  oC  collectdng  in  one  genus  most  dissimilar  species ;  and  the 
characters  of  Baillon's  series  are  not  sufficiently  explicit.  I  have 
endeavoured,  however,  to  conciliate  the  views  of  both  in  pro- 
posing eight  subtribes,  some  still  too  artificial,  but,  as  I  am  led 
to  believe,  fairly  recognizable.  They  are  based  much  on  inflores- 
cence, partly  on  calyx  and  other  floral  characters.  The  first  three 
are  usually  but  not  always  petalif erous,  at  least  in  the  males,  the 
remaining  five  always  apetalous. 

Subtribe  1.  Jatbophea.  Flowers  usually  in  a  terminal  2-3- 
chotomous  oentrifiigally  cymose  panicle,  often  androgynous 
with  the  female  flower  central  and  solitary  or  several  in  the 
primary  forksi  the  lateral  ones  aU  male,  but  sometimes  unisexual, 
and  occasionally  reduced  to  a  terminal  cluster,  or  the  female 
flower  very  rarely  alone  and  terminal.  The  floral  characters  are 
various,  the  petab  being  wanting  in  several  genera;  but  the 
inflorescence  appears  to  be  constant  and  readily  observed.  All 
the  genera,  except  two  small  ones,  are  in  America,  and  most  of 
[{em  chiefly  or  entirely  from  that  hemisphere.  The  first  five 
•^are  always  apetalous,  the  other  six  usually  petaliferous,  at  least 
in  the  males.  They  are : — 1.  Elateriofpermum^^  a  single  species 
from  the  MalaYan^aTchipelyo,  with  very  imbricate  sepals  and 
indefinite  stamens,  without  any  rudimentary  pistil.  The  large 
seeds  are  quite  exceptional  in  Crotone®,  the  albumen  being 
reduced  to  a  chartaceous  membrane  enclosing  the  embtyo,  o€ 
which  the  cotyledons  are  very  thick  and  fleshy,  enclosing  at  the 
base  the  small  radicle.  2.  Cunurioy  and  3.  Mierandra^  two  well* 
deflned  Brazilian  genera  of  two  or  three  species  each,  weU 
placed  in  juxtaposition  by  Baillon,  although  Mueller  had  asso- 
ciated Micrandra  by  some  mistake  with  Eucrotoneae.  4.  Aoei- 
lanita,  a  single  Chilian  species,  only  known  to  me  from  Philippics 
description,  which  would  seem  to  place  it  in  this  group.  The 
calyx  described  is  that  oiAleurites ;  but  there  are  no  petals,  and 
the  capsule  is  a  normal  8-coccous  one.  5.  Hevea,  nine  tropical 
American  species,  with  digitately  3-foliolate  leaves  and  a  shortly 
lobed  or  toothed  calyx,  but  otherwise  with  very  nearly  the  cha- 
racters  and,  as  stated  by  Spruce,  the  habit  of  Ounuria,  6.  Joan^ 
neeia,  the  Anda  of  Jussieu,  a  single  well-known  Brazilian  species. 
7.  Jatropha,  the  principal  genus  of  the  subtribe,  of  which  the 
species  have  been  extended  by  the  '  Flora  Brasilieneis '  to  68,. 
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in  a  large  proportion  American,  and  distributed  by  botanists 
into  three  very  distinct  sections,  established  by  Pohl,  with 
some  plausibility,  as  independent  genera : — 1st,  Gurcas  has  the 
petals  united  in  a  single  lobed  corolla ;  the  species  are  chiefly 
American,  with  two  or  three  from  Africa  or  East  India;  the 
section  also  includes  Mocinna  of  Ortega,  a  Mexican  species 
remarkable  for  its  succulent  branches,  small  leaves,  and  sessile 
clusters  of  few  flowers,  bat  with  all  the  characters  of  the 
section :  2ndly,  Adenorapium^  with  the  petals  free  or  nearly 
BO,  to  which,  besides  several  American  species,  belong  all  the 
known  African  Jairophwx  Brdly,  Onidoscoltts,  which  I  should 
have  been  much  disposed  to  maintain  as  a  genus,  but  that 
Mueller  and  Baillon  both  concur  in  reducing  it  to  a  section 
of  Jatropha ;  there  are  no  petals,  but  the  calyx  is  quite  excep- 
tional in  the  tribe,  hypocrateriform  and  petal-like ;  the  spe- 
cies are  all  American.  8.  Acidocroton  is  a  single  Cuban  spe- 
cies, copiously  armed  with  infrastipular  prickles,  otherwise  with 
much  of  the  habit  and  character  of  Mocinna,  but  not  so  easily 
reducible  to  Jatropha.  9.  Tritasns^  a  genus  originally  founded 
by  Baillon  on  a  Cochin- Chinese  plant  (known  to  me  only 
through  the  detailed  descriptions),  of  which  he  well  pointed  out 
the  affinity  with  Jatropha,  although  he  has  since,  in  his  'Histoire 
des  Plantes,'  followed  Mueller  in  reducing  it  to  Trigonostemon, 
To  my  eyes  it  differ*  essentially  from  that  genus  in  inflorescence 
as  well  as  in  the  stamens,  which  are  nearer  those  of  Ostodea  or  of 
some  species  of  Jatropha,  and  some  minor  characters.  To  the 
original  species  I  would  add  the  Trigonostemon  Cumingii,  Muell. 
Arg.  (forming  Mueller's  section  Anisotaxis,  with  a  compact  sessile 
terminal  cyme),  and  a  new  species,  from  the  peninsula  of  India, 
with  the  loose  inflorescence  of  the  original  one.  I  would  thus 
characterize  the  three: — (1)  T.  Oaudichaudi,  Baill. :  foliis  dentatis, 
cymis  laxis  pedunculatis,  staminum  verticillis  2  pentandris  infra 
terminalem  triandrum:  Cochin-china  (Gaudiehaud). — (2)  T,  Bed- 
domi,  Benth. :  foliis  integerrimis  v.  vix  sinuato -dentatis,  cymis  laxi 
pedunculatis  glabris,  staminum  verticillo  unico  pentandro  infra  ter- 
minalem diandrum :  Tinnevelly,  East-Indian  peninsula  (Beddome). 
— (3)  T.  Cumingii,  Muell.  Arg.  (Trigonostemon):  cymis  densissi- 
mis  sessilibuB  pubescentibus,  staminum  verticillo  unico  pentandro  |^ 
infra  terminalem  triandrum  :  Philippines  {Cuming,  n.  1693).  It 
is  very  probable  that  a  specimen^gathered  by  Kurz  in  the  South 
Andaman  Islands  may  prove  to  be  a  fourth  species,  with  the 
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loose  slender  inflorescence  of  T.  Beddomi;  but  the  flowers  are  not 
in  a  state  to  determine  their  structure.  10.  Alewritea  comprises 
two  well-known  trees  from  Eastern  Asia  and  the  Pacific  islands, 
with  the  caljx  of  Acalypheff>,  but  allied  to  Jatropha  in  inflores- 
ceuce,  petals,  and  other  characters.  The  two  species  are  so  dif- 
ferent in  aspect  that  they  were  formerly  regarded  as  distinct 
genera.  The  typical  A.  moluccana^  included  by  Linnieus  in 
Jatropha  is  frequently  sent  from  tropical  America  as  well  as 
other  tropical  regions,  but  generally  as  planted  or  introduced. 
There  are,  however,  two  tropical  American  species — one  from 
Mexico  {Ervendherg^  n.  873),  the  other  from  GuiaQa  {Bob.  Schom- 
hurgk,  n.  474,  Bich,  Schomhurgk,  n.  759) — ^with  precisely  the 
inflorescence  and  male  flowers  of  A,  moluccana,  but  with  specific 
differences  in  the  leaves  and  indumentum ;  but  the  female  flowers 
being  unknown  and  the  native  country  so  different,  it  is  better  to 
leave  them  unnamed.  The  second  known  species,  which  was 
Jussieu's  genus  Eheococcay  is  chiefly  remarkable  for  the  few  lai^ 
flowers  and  more  numerous  carpels  to  the  pistil.  11.  Garcia,  is 
a  single  tropical  American  species,  with  the  panicle  reduced  to  a 
terminal  cluster,  or  even  to  a  single  flower.  The  calyx  is  that  of 
the  AcalyphesB,  and  the  narrow  petals  much  more  numerous  than 
in  any  ot^er  Euphorbiaceous  genus.  Mueller,  on  this  and  some 
other  occasions,  makes  use  of  the  circumstance  that  the  number 
of  petals  is  twice  or  more  than  twice  that  of  the  calyx-divi- 
sions to  distinguish  subtribes ;  but  the  character  is  very  unsatis- 
factory, for  in  the  genera  in  question  it  cannot  well  be  ascer- 
tained what  is  the  real  number  of  sepals  of  which  the  calyx  is 
composed.  They  are  so  completely  united  in  the  bud  as  to  show 
no  trace  of  their  sutures ;  their  venation  is  very  indistinct ;  and 
when  the  flower  expands,  the  calyx  bursts  very  irregularly  into 
two  or  three  fragments,  which  are  evidently  not  separate  sepals. 
It  is  probable  that,  except  perhaps  in  Garcia,  the  real  number  of 
sepals  composing  the  calyx  is  always  the  same  as  that  of  the 
petals,  as  it  certainly  is  wherever  the  sutures  are  traceable. 

Subtribe  2.  EticeotonBjB.  This  is  Mueller's  tribe  Crotoneae 
with  the  exclusion  of  Micrandra,  or  Baillon's  series  Crotoneae.  It 
is  in  fact  the  natural  genus  Orolon,  with  two  or  three  small  ones 
technically  separated  from  it.  It  is  the  largest  genus  in  the  order 
after  Ettphorbia,  having  been  extended  to  about  500  species  by 
the  last  additions  contained  in  the  Tlora  Brasiliensis.'  The  great 
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majority  are  American,  extending  even  beyond  the  tropics  both 
in  the  northern  and  southern  hemisphere.  There  are  also  a  few 
species  both  in  Africa  and  in  the  Indo- Australian  region,  but  mostly 
tropical  All  are  connected  by  distinct  characters  readily  ob- 
serred.  The  inflorescence  is  a  terminal  spike  or  raceme,  the  male 
flowers  usually  clustered,  the  females  singly  inserted  along  the 
rhachis,  or  sometimes  a  female  in  the  centre  of  the  male  cluster 
or  cjmvle ;  in  the  males  the  calyx  is  yalvate  or  slightly  imbri- 
cate, and  the  petals  are  rarely  wanting ;  the  stamens  indeflnite 
and  central,  few  or  numerous  ;  the  anthers  adnate,  inwardly  pen- 
dulous in  the  bud  owing  to  the  inflection  of  the  filament,  and 
becoming  erect  as  the  flower  expands — a  peculiarity  which  forms 
the  most  essential  character  of  the  subtribe.  The  female  flowers 
are  more  generally  apetalous,  the  styles  variously  divided,  the 
fruit  the  normal  Euphorbeaceous  capsule  separating  into  2'Valved 
cocci.  The  arrangement  of  the  numerous  species  is  in  a  very 
unsatisfactory  state.  Mueller  established  10  sections  exceed- 
ingly unequal  and  all  very  artificial,  and  yet  not  always  easy  to 
distinguish,  each  one,  even  those  of  only  two  species,  compri- 
sing the  most  dissimilar  forms.  Baillon  has  in  various  papers 
proposed  about  22  sections,  and  some  of  them  apparently  quite 
natural ;  but  he  has  given  no  comparative  key  to  them,  and  many 
species  do  not  appear  to  fit  well  into  any  of  them ;  so  that  they  aire 
practically  of  little  use.  Klotzsch  separated  above  20  genera 
upon  characters  usually  based  on  the  examination  of  single 
species,  and  deservedly  rejected  by  subsequent  botanists.  The 
most  apparent  characters,  derived  from  inflorescence,  indumentum, 
number  of  stamens,  ramification  of  the  styles,  etc.,  are  often  very 
vague ;  a*  satisfactory  revision  of  the  divisions  can  therefore  only 
be  effected  by  great  patience  and  the  sacrifice  of  more  time  than 
I  can  bestow  upon  it.  I  have  therefore,  in  the  *  Genera,*  merely 
passed  Mueller's  sections  and  pubsections  in  review,  comparing 
them  as  far  as  I  was  able  with  Baillon's  sections  and  Elotzsch's 
genera.  Of  the  three  smaller  genera  closely  allied  to  but  retained 
as  distinct  from  Orotan,'Julocroton,  about  20  tropical  or  subtropical 
American  species,  is  little  more  than  a  section  of  Croton  with  a 
compact  spike  and  more  irregular  calyx ;  Orotonopsis  is  a  slender 
North-American  annual,  with  a  normally  2-  or  3-celled  ovary, 
but  the  capsule  constantly  small,  1-seeded,  and  indehiscent ;  and 
Bremoearpua  is  a  single  North -American  herb,  with  the  pistil 
reduced  from  the  first  to  a  single  uniovulate  carpel. 
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Subtribe  8.  Chbozophoiusjb.  I  hare  here  included  all  the 
petaliferous  genera  of  Crotone»  which  have  neither  the  cymoee 
panicle  of  Jatrophen  nor  the  peculiar  Btamena  of  Eucrotoneas. 
The  inflorescence  is  usually  in  simple  or  paniculatelj  branched 
axillary  spikes  or  racemes,  the  males  clustered  or  singly  inserted, 
the  females  usually  singly  inserted  along  the  rhachis ;  occasionally, 
however,  the  racemes  are  terminal,  or  the  male  clusters  are  loose 
and  cymulose ;  and  very  rarely  the  inflorescences  are  reduced  to 
sessile  axillary  clusters  or  cymules.  The  24  genera  may  for 
practical  conyenience  be  distributed  into  three  or  four  subordi- 
nate groups,  which,  however,  must  not  be  considered  absolute 
expressions  of  natural  aflinities. 

We  have,  first,  four  genera  remarkable  for  the  consolidation  of 
the  petals  in  the  male  flowers  into  a  single  lobed  corolla.  Mueller, 
it  is  true,  believes  them  not  to  be  really  consolidated,  but  only 
cohering  and  separable ;  and  he  may  be  right  theoretically ;  but 
practically,  here  as  in  the  section  Ourcas  of  Jatrapha,  they  are 
quite  united,  and  at  least  in  Manniophyton  and  Fat^mdra  cannot 
be  separated  without  tearing.  In  the  corresponding  females  the 
petals  are  free,  and  the  character  may  be  rather  a  convenient 
technical  than  a  really  natural  one.  The  genera,  all  well-defined 
and  requiring  no  comment,  are : — 1.  GHvotia^  a  single  East-Indian 
species ;  2.  Bicinodendron,  a  single  tropical  AMcan  species,  first 
described  as  a  species  of  Jatropha,  to  which  genus  it  appears  to 
me  not  to  have  the  slightest  resemblance,  but  in  which  it  is  inad- 
vertently retained  in  the  '  Prodromus,'  though  repeated  as  an  in- 
dependent genus ;  3.  Manniophyton,  3  or  4  tropical  African  species, 
including  an  unpublished  one  irom  Schweinfurth's  collection ;  and 
4.  Pauaandra,  a  single  tropical  American  species. 

A  series  of  ten  genera  have  the  inflorescence  in  axillary  or 
sometimes  terminal  racemes  or  spikes,  sometimes  very  long,  some- 
times qtiite  short  and  few-flowered,  the  male  calyx  with  imbricate 
divisions  or  open  and  shortly  lobed  or  toothed,  the  petals  free  iu 
both  sexes.  These  genera  have  been  variously  intermixed  by 
Mueller  or  by  Baillon,  but  appear  to  me  to  be  reducible  to  natural 
and  fairly  defined  limits.  1.  Triyonostemon,  which  I  would  limit 
to  about  ten  species  from  East  India  and  the  Malayan  archipe- 
lago, all  with  3  or  5  anthers  sessile  round  theapexoftbestaminal 
column,  and  which  may  be  distributed  into  3  sections : — Eutrigono- 
Mtemon,  including  Mueller's  Eutrigonostemon  §  2  and  Silvteay  with 
axillary  racemes  and  the  three  anthers  erect  and  usually  bifid  ; 
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Telogyne  of  Mueller,  differing  from  Euirigonosteman  in  the  anthers 
5  instead  of  3 ;  and  Pycnanthera,  for  Mueller's  Eutrigonottemon 
§  1,  in  which  the  racemes  are  terminal,  and  the  three  anthers  are 
adnate  on  the  top  of  the  column,  with  the  cells  trauBverse  in  one 
species,  radiating  in  the  other.  Qf  the  other  sections  included 
bj  Mueller  in  the  genus,  Cheilosopnt  has  the  anthers  in  2  or  3 
series,  and  all  the  other  characters  of  Osiodes ;  and,  indeed,  IHgo- 
notteman  zeylanicui,  Muell.  Arg.,  is  evidently  specificallj  identical 
with  Ostodes  minor ^  Muell.  Arg.  Tritaxis  including  AniwiaxU^  and 
DimarphocaUfXj  are  restored  to  the  rank  of  distinct  genera.  One 
species,  Trig<mo»tachy9  lavigattts,  Muell.  Arg.,  is  very  anomalous, 
differing  from  the  genus  in  habit,  inflorescence,  and  stamens,  and 
18  probably  sui  generis ;  but  the  females  are  unknown,  and  there- 
fore it  cannot  be  safely  established  as  distinct.  2.  Paraeroton,  a 
single  Jayan  species,  with  terminal  pendulous  racemes  of  2  or  3 
feet,  is  unknown  to  me  ;  but,  from  the  character  given,  it  would 
belong  to  the  present  group,  differing  from  all  other  EuphorbiaceaB, 
except  Oaiearia^  in  the  seeds  broader  than  long.  3.  Oitodes, 
4  or  5  species  from  East  India  and  the  Malayan  archipelago,  in* 
eluding  Mueller's  section  Cheiloeopeis  of  Trigonostemon,  and  proba- 
bly Fahrenheitia  of  Zollinger.  Among  Mueller's  species,  however, 
O.  Helferi  from  Moulmeyn,  forming  his  section  Oeloniastrum^ 
is  unknown  to  me,  and,  with  its  flowers  in  axillary  clusters  and 
anthers  opening  outwards,  can  scarcely  be  a  congener.  We  have 
a  Malayan  plant  from  Maingay  with  the  inflorescence  as  described 
in  O.  Helferi ;  but  the  anthers  open  inwards,  and,  having  no  female, 
the  genus  cannot  be  determined.  4.  Codicettm,  a  most  unnatural 
and  heteromorphous  genus  as  variously  extended  by  Mueller  and 
by  BaiUon ;  but  if  reduced  to  the  section  Eucodi^umy  it  forms  a 
natural  and  well-defined  group  of  about  4  species,  extending  over 
the  Malayan  archipelago,  tropical  Australia,  and  the  South  Pacific 
islands.  All  have  slender  axillary  racemes,  a  small  appressed  male 
calyx,  very  short  petals  in  the  males,  deficient  in  the  females,  the 
receptacle  in  the  male  flower  scarcely  raised,  the  styles  slender  and 
undivided,  with  other  minor  distinctive  characters.  Of  Mueller's 
sections,  we  adopt  Blachia  and  Baloghia  as  distinct  genera,  and 
refer  TyUsepalum  to  Trigonostemon^  as  far  as  we  can  judge  from 
imperfect  specimens.  5.  Baloghia,  including  Steigeria  of  Mueller 
as  extended  by  BaiUon  in  the  11th  vol.  of  his  '  Adansonia,'  now 
comprises  about  9  New-Caledonian  species,  one  of  which  is  also 
in  Norfolk  Island  and  Australia.     They  all  differ  from  Qoduieum^ 
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in  which  Mueller  and  Baillon  include  them  as  sectionB,  in  habit, 
in  their  short  terminal  racemes,  spreading  or  reilezed  caljz, 
longer  petals,  much-raised  conical  or  columnar  receptacle  in  the 
male  flower,  divided  styles,  and  other  minor  characters.  6.  -4/- 
phandia,  2  New- Caledonian  species  unknown  to  me,  but  which 
from  Baillon's  character  must  be  nearly  allied  to  Baloghia.  7. 
JFbntainea,  Heckel,  as  referred  to  by  Baillon  in  the  11th  vol.  of 
*  Adansonia,'  and  described  Hist.  PL  v.  194,  a  single  New-Cale- 
donian species,  found  also  in  Australia,  now  shown  to  differ  &om 
Baloghia  in  seyeral  important  characters,  especially  in  the  drupa^ 
ceous  fruit,  which  was  unknown  to  me  when  describing  it  under 
Baloghia  for  the  '  Flora  Australiensis.'  8.  Blachia,  originally  esta- 
blished by  Baillon,  but  reduced  by  Mueller  to  a  section  of  Codi- 
(pumj  from  which  it  differs  in  habit,  in  the  peculiar  terminal  in- 
florescence,  the  slender  pedicels  of  the  male  flowers  forming  an 
umbel  or  a  very  short  loose  raceme  at  the  end  of  the  peduncle,  in 
the  small  imbricate  male  calyx,  the  scale-like  glands  of  the  disk 
as  long  as  the  short  petals,  the  divided  styles,  the  fruiting  peri- 
anth more  or  less  enlarged  and  foliaceous,  or  very  deciduous.  It 
now  contains  5  Asiatic  species  much  resembling  each  other  in 
foliage,  but  distinguishable  by  the  following  characters: — (1)  B, 
umhellata,  Baill. :  floribus  masculis  ad  apicem  pedunculi  stricte 
umbellatis,  calyce  fructifero  parum  aucto  patente  segmentis  obtu- 
sis :  Ceylon. — (2)  B.  reflexa,  sp.  n. :  floribus  masculis  ad  apicem 
pedunculi  stricte  umbellatis,  calyce  fructifero  parum  aucto  arete 
reflexo  segmentis  acutis:  Neilgherries  (G.  Thomson), — (3)  S. 
Penfzii  ( Codiaum,  Muell.  Arg.) :  floribus  masculis  in  pedunculo 
tenui  2-3-umbellatis,  calyce  fructifero  parum  aucto  patente,  seg- 
mentis obtusis :  China,  prov.  Kwantung(^an(?0),  Hainan  (jSf&m^o^). 
— (4)  B,  calycina,  sp.  n. :  floribus  masculis  apicem  versus  pedunculi 
laxe  racemosis  v.  subumbellatis,  calyce  fructifero  valde  aucto 
patente  segmentis  acutis  foliaceis :  Neilgherries  {O,  Thomson)^ 
also  in  Bottler's  herbarium. — ^And  (5)  B.  denudata,  sp.  n. :  floribus 
masculis  in  pedunculi  parte  superiore  subracemosis,  calyce 
foBmineo  jam  sub  anthesin  deciduo,  fructu  denudato ;  folia 
quam  in  ceteris  speciebus  majora :  Malabar  hills  (Zoto,  Stocks, 
Bitchie,  Bakell),  9.  Dimorphoealyx^  3  or  4  species  or  marked 
varieties  from  Ceylon,  the  Indian  peninsula,  and  the  Malayan 
archipelago,  including  Codicsum  andamanumm,  Kurz,  referred  bj 
Mueller  to  a  section  of  Trigonostemon,  but  differing  much  in  in-* 
florescence,  iu  the  male  calyx,  in  the  stamen,  in  the  much-enlarged 
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foliaceous  fruiting  calyx,  and  in  other  characters.  10.  8agotia^  a 
single  tropical  American  species,  with  the  enlarged  fruiting  calyx 
nearly  of  JSlachia  and  Dimorphocalyx,  but  with  very  peculiar 
anthers,  and  the  capsule  opening  rather  in  valves  than  separating 
into  cocci. 

Clwffia,  of  which  28  species  have  been  published  from  southern 
and  tropical  Africa,  stands  alone  in  the  subtribe :  the  inflorescence 
and  habit  are  those  of  Phyllanthesa ;  but  the  essential  characters 
are  those  of  Chrozophore®. 

The  subtribe  closes  with  nine  genera  having  the  male  calyx  val- 
vate  and  the  petals  free  in  both  sexes.  The  first  four  have  a  rudi- 
mentary pistil  prominent  at  the  apex  of  the  staminal  column,  or 
in  the  centre  of  the  free  stamens ;  the  remaining  five  have  no  trace 
of  the  pistil  in  the  male  flower.  1.  AgroBtUtachySy  which  Baillon 
has  with  good  reason  united  with  SarcocUnium ;  but  the  former 
name  appears  to  have  the  right  of  priority.  The  very  singular 
short  spikes  of  the  typical  AgrostistachySy  which  have  been  com- 
pared to  the  spikclets  of  G-ramineae,  pass  gradually  in  some 
species  into  the  long  slender  spikes  or  racemes  of  Sarcaolimum, 
There  are  6  or  7  species,  natives  of  tropical  Asia  and  Africa ; 
for  to  the  five  described  in  the  *  Prodromus  *  must  be  added 
one  or  two  unpublished  Malayan  ones  with  exceedingly  long 
racemes.  2.  Argithamnia,  about  37  American  tropical  and  sub- 
tropical species,  well  characterized  and  divided  into  sections 
in  the  *  Prodromus,'  from  which,  however,  I  would  exclude  and 
retain  as  a  distinct  genus  the  North-Chinese  Speranskia.  3.  Co- 
peronia,  an  American  genus  extending  sparingly  into  tropical 
Africa,  well  distinguished  both  in  habit  and  character :  19  species 
have  been  enumerated  ;  but  many  of  them  run  so  much  into  one 
another  that  the  number  will  probably  have  to  be  much  reduced. 
4.  Pseudocrotan,  a  \erj  well-marked  Guatemalan  species,  with 
A/^much  of  the  habit  and  the  scurfy  indumentum  of  many  species 
r  of  OrotoUf  but  with  the  characters  of  Chrozophoreae.  6.  Sum- 
haviay  2  species  from  the  Malayan  archipelago,  differing  but 
little  in  habit  or  characters  from  Mallotus,  except  in  the  presence 
of  petals.  6.  Tannodia,2i,  single  Madagascar  species,  unknown 
to  me  except  from  description.  7.  Crotanogyne^  a  single  tropical 
African  species,  of  which  the  characters  are  as  yet  in  some 
measure  doubtful,  the  only  known  specimens  being  imperfect. 
8.  Chrozophara,  about  6  species,  extending  from  the  Mediter- 
ranean region  into  tropical  Africa  and  Asia,  very  well  defined 
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as  a  genus,  and  natural  if  left  within  the  limits  assigned  to  it  by 
Mueller  and,  I  belieye,  all  botanists  except  Baillon ;  the  species, 
howeyer,  are  very  much  confused  and  often  difficult  to  distin- 
guish. And  9.  Speranskioy  a  single  North- Chinese  herbaceous 
species,  with  the  habit  of  a  Croton,  but  united  by  Mueller  with 
Ar^ithamniay  from  which  it  appears  to  me  to  differ  as  much  in 
character  as  in  habit  and  geographical  position. 

Subtribe  4.  Adbtaitb^.  I  have  here  collected  five  genera, 
rather  upon  technical  grounds  than  upon  any  very  evident  natural 
affinities ;  but  their  separation  rendered  the  distribution  of  the 
great  mass  of  apetalous  Crotone»  rather  less  complicated.  They 
have  the  terminal  centripetal  spikes  or  racemes  of  Eucrotoues, 
either  simple  or  very  rarely  branched  at  the  base,  but  are  always 
without  petals.  The  calyx  and  styles  are  often  those  of  Acaly- 
phese,  from  which  they  diifer  chiefly  in  inflorescence.  1.  Jiani- 
hot,  an  American  genus,  chiefly  Brazilian,  of  which  about  80 
species  have  been  distinguished,  stands  alone  with  its  lai^e 
coloured  calyx,  shortly  toothed  or  imbricately  lobed,  and  a 
peculiar  habit.  It  was  once  united  with  Jatropha,  but  has  really 
few  characters  in  common  with  that  genus,  except  sometimes  a 
resemblance  in  foliage ;  and  I  am  not  aware  of  any  other  genus 
to  which  it  can  be  said  to  be  nearly  allied.  The  other  four 
genera  have  the  male  calyx  of  AcalypheaB,  globose  and  closed  in 
the  bud  and  valvately  splitting  as  the  flower  expalnds.  2.  Adri- 
ana,  6  Australian  species,  regarded  by  Ferd.  Mueller  as  varieties 
of  one,  and  8.  Pachysirofna,  a  single  Brazilian  species,  are  both 
well-marked  genera,  without  the  rudimentary  pistil  in  the  male 
flower,  which  is  well  developed  in  the  remaining  two  genera. 
4.  Cephalocrotan,  2  African  species,  and  with  a  peculiar  habit  and 
remarkable  for.  the  twice  bent  filaments,  with  other  characters, 
which  tempt  one  to  consider  it  as  an  apetalous  section  of  Crotan. 
6.  AdenoehUsnOf  three  East-Indian  species,  two  of  which  are 
united  in  the  *  Prodromus '  vnth  Oephaloerotan,  but  they  appear 
to  me  to  be  strict  congeners  of  Symphyllium,  a  name,  however, 
which  must  give  way  to  the  older  one  AdenoBhlwna,  The  genus 
thus  differs  from  Cephalocroton  in  habit  as  well  as  in  the  uniseriate 
stamens  with  erect  filaments.  The  three  species  would  be : — A, 
zeylanica,  Thw.,  from  Ceylon ;  -4.  indica,  Bedd.,  from  the  Peninsula; 
and  A.  Silhetensis  {Symphyllium  Silhetense,  BaJll.)  from  Silhet. 

Subtribe  5.  AcALYPHEiE.     A  series  of  nearly  forty  apetalous 
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genera  having  the  male  spikes  or  racemes  axillary,  or  the  upper 
ones  forming  a  terminal  panicle,  very  rarely  reduced  to  sessile 
clusters ;  the  male  calyx  is  either  globular  and  closed  in  the  bud, 
and  splitting  irregularly  or  into  distinct  sepals,  or  in  a  few  genera 
is  more  open  with  slightly  imbricate  lobes,  but  always  more 
developed  than  in  Hippomanese ;  the  styles  free  or  shortly  united 
at  the  base,  in  a  very  few  species  only  forming  a  longer  column 
much  more  slender  than  in  Plukenetieffi.  The  genera  are  veiy 
difficult  to  distribute  into  groups ;  for  the  characters  separating 
them  are  often  slight  or  uncertain.  I  have,  however,  attempted 
the  following,  viz. : — 

Our  first  group  is  distinguished  chieAy  by  the  anthers  with  2 
or  sometimes  4  small  globular  or  shortly  oblong  cells,  quite  sepa- 
rate, and  erect  or  spreading  when  fully  out.  It  comprises  9 
genera.  1.  Bemardia,  24  tropical  or  subtropical  American  spe- 
cies, distributed  by  Mueller  into  6  sections  upon  characters  of 
little  importance.  His  limitation  of  the  genus,  as  corrected  in 
the  '  Flora  Brasiliensis,'  to  the  exclusion  of  the  typical  species 
of  AdmopJuedra^  has  been  adopted  by  Baillon.  Then  follow 
eight  Old-World  genera,  all  except  one  united  by  Baillon  in  the 
single  genus  Merourialis^  but  scattered  far  and  wide  by  Mueller 
into  different  subtribes  of  his  two  great  tribes  Acalyphes  and 
Hippomaneffi.  To  me  they  appear  to  be  all  so  closely  allied  as 
to  require  juxtaposition ;  but  I  cannot  concur  in  their  union  into 
a  single  genus.  They  are: — 2.  Brythroeocea,  a  single  slender 
prickly  shrub  from  tropical  Africa,  characterized  chiefly  by  the 
capsule  reduced  to  a  single  globular  indehiscent  one-seeded 
carpel.  3.  Hankarlia  is  a  very  distinct  tropical  African  shrub, 
admitted  as  a  genus  both  by  Mueller  and  Baillon,  and  com- 
pared by  the  latter  to  Tetrorehidiwn  on  account  of  the  3  nearly 
sessile  4-lobed  anthers.  It  differs,  however,  essentially  in  the 
anthers  alternate  with,  not  opposite,  the  sepals ;  and  the  male 
inflorescence  is  that  of  Olaoaylon.  4.  Claoxylony  a  genus  of 
above  40  species,  chiefly  East-Indian  or  from  the  Malayan  archi- 
pelago, but  extending  from  tropical  Africa  to  Australia  and  the 
South-Pacific  islands.  They  are  all  shrubby  or  arborescent,  and 
readily  recognized  by  the  shape  of  the  anthers.  They  are  distri- 
buted in  the  '  Prodromus '  into  five  sections  (without  Microcoeea), 
according  to  small  differences  in  the  disk  or  margin  of  the  recep- 
tacle in  the  male  flowers.  This  disk,  however,  is  often  so  minute 
a£  to  be  difficult  to  observe  accurately  ;  and  the  character  is  not 


Digitized  by 


Google 


280  MB.  O.  BBNTHAll  OK  BVPHOBBIACEA. 

aided  by  others.     The  genus  requires,  therefore,  redivision  upon 
other  principles.     5.  Micrococca,  a  common  annual  weed  of  culti- 
vation in  tropical  Africa  and  Asia.     It  has  been  united,  first  bj 
Thwaites  and  subsequently  by  Mueller,  with  Glaoxylon,  of  which  it 
has  nearly  the  anthers  but  not  the  habit ;  and  in  the  narrow  linear 
appendages  of  the  hypogynous  disk,  and  other  characters,  it  comes 
nearer  to  Mereurialis,     6.  Mercurialu,  six  well-known  species, 
almost  entirely  extratropical  in  the  northern  hemisphere  of  the 
Old  World.     7.  Leideiia,  two  species,  8.  Adenocline  (including 
Paradenocline),  three  or  four  species,  and  9.  Seidelia,  one  specieis^ 
are  all  small  herbs,  mostly  annual,  from  South  Africa,  all  evi- 
dently very  nearly  allied  in  habit  and  character,  although  Mueller 
places  Leidesia  next  to  Mereurialis  in  Acalyphes,  Adenocline  as 
a  distinct  subtribe  in  HippomaneaB,  and  Seidelia^  by  some  extra- 
ordinary misconception,  in  a  section  of  Troffia,    Some  of  these 
little  South- African  Mercurialis-like  plants  have  the  cotyledons 
narrower  than  usual  in  the  tropical  tribes,  and  showing  some 
approach  to  those  of  Stenolobe». 

A  second  group,  distinguished  chiefly  by  the  form  of  the  anthers 
and  generally  by  the  styles,  consists  of  the  universally  acknow- 
ledged genus  Acalypha,  of  about  220  species  widely  distributed 
over  the  tropical  and  subtropical  regions  of  the  globe,  together 
with  Mareya,  two  species  (or  varieties  of  one)  from  tropical 
Africa,  which  I  had  formerly  published  as  species  of  Aoalypka^ 
but  which  Mueller  seems  to  have  had  good  grounds  for  separating. 
Among  the  various  series  proposed  for  grouping  the  species  of 
Acalypha^  the  only  one  with  characters  positive  enough  to  assign 
to  it  sectional  value  is  Linoatacht/s,  comprising  a  few  American 
and  one  Asiatic  species,  with  a  very  exceptional  slender  panicu- 
late female  inflorescence. 

Our  third  group  is  a  series  of  nineteen  genera,  some  of  them 
showing  but  little  connexion  with  each  other,  but  none  of  them 
having  the  special  characters  by  which  the  other  groups  of  Acaly- 
pheffi  are  distinguished ;  all,  except  Alchomea,  are  limited  either 
to  America  or  to  the  Old  World ;  the  first  ten  are  technically 
characterized  by  the  stamens  rarely  more  than  8,  and  often  much 
fewer — ^the  remaining  nine  having  them  rarely  under  15,  and 
often  much  more  numerous.  They  are: — 1.  Adelia  (the  lannean 
name,  replaced  in  the  '  Prodromus '  by  Bicinella  for  reasons  which 
I  have  shown  above,  p.  193,  to  be  inadequate),  7  tropical  Ameri- 
can, chi«fly  West-Indian  shrubs,  with  an  exceptionally  axillary 
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fiuciculate  inflorescence,  and  allied  in  some  respects  to  Bemardia^ 
but  without  the  anthers  characteristic  of  that  genus.    One  speoies, 
howeyer,  Bicinella  myrcuBfoUa,  Muell.  Arg.,  must  be  removed  to 
Bermardia,  of  which  it  has  all  the  characters,  and  is  indeed  nearly 
allied  to  B.  Gardneriy  Muell.  Arg.     2.  Leucocroton,  2  or  3  Cuban 
species,  quite  distinct  in  habit  and  character.     3.  Chhradenia,  a 
single  Javan  species  united  by  Mueller  with  CepTialocroton,  pro- 
bably OQ  account  of  the  inflexion  of  the  apex  of  the  filaments ; 
but  this  inflexion  is  not  double  as  in  Cephalocrotany  and  the  in- 
florescence, styles,  and  other  characters  are  much  nearer  those 
ofMehamea ;  the  second  supposed  species  of  Chloradenia,  founded 
on  the  imperfectly  known  Adiscits  albicans  of  Blume,  must  be  a 
very  different  plant,  which  Zollinger  was  probably  right  in  re- 
ferring to  Croton.    4i,  CoslodepaSy  3  tropical  Asiatic  species,  rather 
different  from  each  other  in  habit,  but  well  characterized  by  the 
peculiar  stamens.     5.  Bocquillonia,  a  New-Caledonian  genus  of 
5  or  6  species,  differing  from  AJchomea  chiefly  in  inflorescence, 
but  also  in  the  styles.    6.  Adenophadra,  a  single  Brazilian  species, 
only  known  to  me  by  Mueller's  figure  and  description,  which 
indicate  a  close  connexion  with  Alchornea,     7.  Caryodendron, 
£ar8t.,  in  which  Mueller  has  since  recognized  his  Centrodiscite  as 
a  congener,  thus  forming  two  tropical  American  species  evidently 
allied  to  Alehomea — but  with  the  stamens  inserted  round  a  broad 
central  disk,  and  the  fruit  large  with  hard  thick  endocarp,  repre- 
sented in  the  plate  rather  as  opening  in  valves  than  separating 
into  cocci.     8.  Alehomea^  a  genus  of  which  Mueller  enumerates 
85  species,  distributed  into  ten  sections.     Of  these,  Uualehomea, 
with    17   American    and   1   African  species,  Aparithmiuniy    1 
American  species,  Gladodes  and  Stipellaria  of  five  species  each, 
all  from  the  Old  World,  and  Lautemhergia  and  Orfilea,  each  of 
one  Madagascar  species,  appear  to  be  well  established  as  sections 
of  one  genus.     The  Australian   Gcelebogyney   which,  following 
Mueller,  I  had  in  the  '  Mora  Australiensis '  adopted  as  a  section 
of  Alcharnea,  differs  so  much  in  the  female  calyx  and  style  that  it 
might  have  been  retained  as  a  distinct  genus.     Baillon's  Wetria^ 
2  species  from  the  Malayan  archipelago,  and  FalUsya,  1  species 
from  Madagascar,  both  with  numerous  stamens,  reduced  to  sec- 
tions by  Mueller,  will  probably,  when  better  known,  be  restored 
as  independent  genera  as  originally  proposed.     The  section  ^t- 
Jalchamea,  Muell.  Arg.,  a  single  Brazilian  species,  proves  to  be 
identical  with  the  species  since  published  by  Mueller  as  A.  pyc- 


Digitized  by 


Google 


232  MR.  O.  BEKTHAM  OV  EUPHORBTA.CEX. 

nogyne  under  tlie  section  EuaUhomea.  9.  Alehomeopgis,  2  tro- 
pical American  species  or  varieties,  verj  closely  resembling  a 
true  Alehomea  of  the  same  region,  with  the  only  ascertained  dif- 
ference of  the  development  of  a  rudimentary  pistil  in  the  centre 
of  the  male  flower.  Baillon  in  his  '  Histoire  des  Plantes ' 
reduces  it  doubtfully  to  Alchomea ;  but  it  is  scarcely  safe  to  do  so 
imtil  the  ripe  fruit  is  known,  as  in  the  young  state  it  is  globular 
and '  seems  very  fleshy.  10.  Lepida6urus,  two  African  and  one 
Madagascar  species,  very  near  Alehomea ;  but  the  male  spikes 
are  simple,  with  very  prominent  concave  scarious  bracts  under  the 
clusters,  imbricate  in  the  young  state  but  persistent  throughout 
the  flowering,  giving  the  spikes  the  aspect  of  catkins  ;  whilst  in 
Alehomea  and  its  nearest  allies  the  bracts  are  minute  or  quite 
inconspicuous.  Mueller  also  describes  the  seeds  as  strophiolate 
in  LepidoturuSy  and  without  any  strophiole  in  Alehomea^  but  this 
requires  further  verification .  11.  Ganeeveiba^  a  tropical  American 
genus,  very  well  characterized  both  in  the  males  and  the  females, 
if  limited  to  the  three  typical  species,  C.  guyanensU,  C.  Matt- 
manni,  and  0.  latifolia.  Of  the  others,  added  by  Mueller,  he  has 
since  correctly  transferred  C.  fnegahphylla  and  C.  MarHana  to 
Alchomea ;  O,  africana  is  a  species  of  Neohoutonia ;  and  (7.  temii' 
nalis  is  12.  Oavarretia  of  Baillon,  consisting  of  two  tropical 
American  species,  resembling  Coneeveiha  in  the  very  coriaceous 
foliage,  but  with  neither  the  infloresence  nor  the  female  flowers 
of  that  genus ;  and  the  male  flowers  are  as  yet  unknown.  13. 
Lasioerotony  a  single  Jamaican  species,  so  closely  resembling 
Mdllotus  in  habit  and  character  that  1  should  have  had  no  hesi- 
tation in  reducing  it  to  that  genus  were  it  not  for  its  distant 
geographical  position,  accompanied  by  some  slight  differences  in 
other  respects  which,  if  the  plant  were  Asiatic,  would  be  set  down 
as  specific  only.  14.  Neohoutonia,  a  well-defined  African  genus 
of  two  species,  only  slightly  differing  from  each  other,  chiefly  in 
indumentum,  though  one  is  entered  in  the  '  Prodromus '  as  If^eo- 
houtonia,  and  the  other  as  a  species  oi^oneeveiba,  of  which  it 
has  none  of  the  special  characters.  *Wd.  Ccelodiscne,  4  Indian  or 
Malaja>n_ species,  slightly  differing  from  Mallotus  in  the  broad 
central  disk  of  the  male  flowers.  16.  Podadenia,  a  Ceylon  species 
reduced  by  Baillon  to  MallotuSy  but  sufficiently  distinguished  as 
well  by  the  long  pointed  connective  of  the  anthers  as  by  the  large 
fleshy  indehiscent  fruit,  covered  with  peculiar  stipitate  glands. 
17.  TretDta,  a  well-known  East- Indian  genus  of  which  two  species 
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appear  to  have  been  confounded,  both  differing  from  Mallotu9 
chiefly  in  the  fruit  and  somewhat  in  habit.  It  is,  however,  by 
some  inadvertence  that  both  Baillon  and  Mueller  continue  to 
quote  Ghiertner*8  Tetragattris  as  a  representation  of  the  fruit  of 
Trewia,  although  Kunth  had  long  since  identified  it  as  that  of  Red- 
vfiffia.  It  was  from  a  mistaken  supposition  that  it  was  really  that 
of  Trewia  that  Lindley  was  induced,  in  his  *  Introduction  to  the 
Natural  System,'  to  propose  it  as  a  distinct  order  under  the  name 
of  TrewiacesB,  a  mistake  which  he  corrected  in  his  '  Vegetable 
Kingdom.'  18.  Coecoceras,  3  Malayan  species,  only  differing  from 
Mdllotus  in  the  capsule,  in  which  the  dorsal  angle  of  each  coccus 
is  very  prominent,  and  in  the  typical  species  produced  into  a  long 
horn-like  point.  19.  MaHotus,  the  Bottlera  of  Eoxburgh,  con- 
taining at  least  70  species  dispersed  over  the  Indo- Australian 
region,  and  extending  very  sparingly  into  tropical  Africa.  Their 
distribution  ipto  sections  is  as  yet  very  unsatisfactory.  There 
is  considerable  diversity  in  their  foliage  and  habit,  as  well  as  in 
some  of  the  floral  characters ;  but  Mueller's  one  large  and  four 
small  sections  are  founded  chiefly  on  modifications  of  the  disk 
and  on  the  texture  of  the  outer  coating  of  the  seed,  which  are 
very  uncertain  or  unknown  in  the  case  of  most  species,  and  ap- 
parently very  little  in  Record  with  other  characters.  A  differ- 
ence in  the  anthers,  with  the  cells  contiguous  or  separated  by  a 
broad  or  truncate  connective,  may  be  more  constant  and  appa- 
rently corresponding  with  some  differences  in  the  fruit,  but 
requires  verification  in  a  great  proportion  of  the  species.  The 
whole  genus  requires  a  thorough  revision,  and  the  more  so  as 
there  appear  to  be  several  unpublished  species  in  our  collections. 
The  genus  Diplochlamtfs,  a  single  Malayan  species,  wiU  have  to 
be  included  in  Mallotus,  differing  only  in  the  number  of  sepals  of 
the  female  flower,  which  is  variable  in  the  whole  genus,  and  in 
this  species  double  the  usual  number,  which  suggested  the  idea 
that  half  of  them  were  in  fact  an  involucre.  There  are  also  two 
or  three  species  differing  from  all  others  in  the  styles  united  to 
above  the  middle  in  a  slender  column  as  in  Tragia :  they  have  been 
proposed  as  a  distinct  section,  or  even  genus,  under  the  name  of 
Stylanthw  ;  but  this  is  so  little  in  accord  with  the  habit  or  other 
characters,  that  of  two  species  known  to  Mueller  only  by  their 
male  flowers,  and  united  in  the  '  Prodromus'  under  the  name  of 
M,  Porterianu8y  one  (Wall.  Cat.  Herb.  Ind.  n.  9023)  proves  to 
be  a  Stiflanthua,  whilst  the  other  (Wall.  /.  c.  n.  9094)  is  an 
ordinary  Mallotus  with  the  styles  free  from  the  base. 
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Two  genera  nearly  allied  to  Mallotus  form  a  fourth  group,  dis* 
tinguished  bj  the  anthers,  of  which  each  cell  is  divided  into  two 
locelli,  as  in  Mtdotpermumy  though  these  locelli  are  not  separately 
globular  as  in  Bemardia  and  HatsharUa,  In  Cleidian,  a  genus  of  7 
species  dispersed  over  the  tropical  regions  of  the  New  as  well  as  the 
Old  World,  the  2  cells  are  lateral  with  the  locelli  superposed.  In 
Macaranga  (Mappa  of  Jussieu),  a  genus  of  about  80  species,  chiefly 
from  the  Indo- Australian  region,  but  extending  on  the  one  hand  to 
tropical  Africa,  and  on  the  other  to  the  South-Pacific  islands,  the 
character  is  not  quite  so  constant,  and  the  loceUi  not  quite  bo 
regular.  In  the  great  majority  of  species  the  anthers  open  in  4 
nearly  equal  yalves ;  but  sometimes  two  of  the  valves  are  smaller, 
or  there  are  only  three  or  even  two ;  but  the  genus  may  be  more 
or  less  distinguished  from  Mallotus  either  by  the  inflorescence  or 
by  the  bracts,  or  by  some  floral  characters.  The  species  are  dis- 
tributed into  three  principal  groups  or  sections.  In  the  typical 
Macaranga  the  stamens  are  indefinite,  the  anthers  always  4- 
valved,  and  the  pistil  almost  always  reduced  to  a  single  carpel. 
In  the  section  to  which  Mueller  has  limited  the  name  of  Mappa, 
the  stamens  are  also  indefinite,  the  anthers  usually  4-valved,  but 
a  few  8-valved  ones  are  occasionaUy  mixed  in  with  them,  and 
the  ovary  is  usually  2-celled,  very  rarely  3-celled ;  and  in  this 
section  should  be  included  Mueller's  Dimorphanthera,  two  very 
dissimilar  species,  one  of  which  has  3-valved  anthers  mixed 
with  the  4-valved  ones,  whilst  of  the  other  the  male  flowers  are 
unknown.  The  third  section,  Fachysteman,  might  easily  be 
restored  as  a  distinct  genus :  the  inflorescence  is  somewhat  dif- 
ferent ;  there  are  but  1  or  2  stamens,  all  with  3-celled  anthers ; 
and  the  ovary  is  4-  to  6-celled,  succeeded  by  a  very  flat-topped 
capsule:  it  comprises  six  species.  Mappa  capetms,  from  South 
Africa,  transferred  by  Mueller  to  Mallotus,  is  as  it  were  interme- 
diate between  the  two  genera.  The  inflorescence,  the  female 
monocarpellary  pistil,  and  the  fruit  are  quite  those  of  JSuma^ 
caranga ;  but  there  are  only  2  or  3  stamens,  much  like  those  of 
Fachystemon,  but  apparently  always  with  2-celled  anthers. 

The  next  group,  also  of  only  two  genera^  is  remarkable  for 
the  large  number  of  anthers,  sometimes  above  a  thousand, 
crowded  on  repeatedly  branched  filaments.  1.  Eicinus,  a  single 
but  very  comprehensive  genus,  probably  of  African  origin,  but 
now  established  in  so  many  tropical  and  subtropical  countries, 
and  varying  to  such  a  degree,  that  several  species  have  been  dis- 
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trnguished  upon  rather  fair  grounds ;  and  2.  Homonaia^  a  well- 
established  genus  of  3  or  4  species  from  East  India  and  the 
Archipelago. 

Our  last  group  of  AcalyphesB  consists  of  four  genera,  in  which 
the  male  calyx  is  not  so  strictly  valyate  or  is  already  open  in  i^y^^ 
the  bud.  All  are  from  the  Malayg^archipelago  or  from  ' 
Eastern  Asia.  They  are : — 1.  Cheilosa,  a  singte"  spe^s  with  the 
calyx  rather  deeply  divided  into  slightly  imbricate  lobes ;  2.  En- 
daspermum^  3  or  4  species  with  a  shortly-toothed  calyx,  4-valTed 
anthers,  and  a  peculiar  style — ^including  Capellenia,  very  well 
described  and  figured  by  Teijsmann  and  Binnendyck  in  a 
memoir  published  many  years  since  in  Java,  but  overlooked  by 
Miquel,  and  consequently  by  Mueller  as  well  as  by  Baillon ; 
3.  Cephalomappa,  a  single  Bomean  species,  with  remarkable  capi- 
tate male  flowers,  recently  described  by  Baillon ;  and  4.  Clado" 
^yne,  a  single  imperfectly  known  species,  which  from  Spanoghe's 
description  appears  to  have  the  capitate  male  flowers  of  Cephas 
lomappay  but  differs  from  that  genus  in  several  particulars. 

There  remains  Baillon's  genus  Cooconerion,of  two  New-Cale- 
donian species,  of  which  the  female  flowers  alone  were  seen  by 
him,  and  the  affinity  is  therefore  uncertain.  It  may  belong  to 
AcalyphesB ;  but  the  leaves  are  described  as  verticillate  and  the 
female  calyx  valvate,  a  combination  otherwise  unknown  in  apeta- 
lous  GrotonesB. 

Subtribe  6.  Geloi^ie^.  Under  this  name  I  have  collected  five 
or  six  genera  with  the  very  imbricate  sepals  and  usually  dense 
axillary  inflorescence  so  frequent  in  Phyllanthe»,  but  with  the 
central  indefinito  stamens  and  uniovulate  ovary-cells  of  Crotoneao. 
These  genera  may  not  be  all  nearly  connected  with  each  other, 
but  could  not  well  be  placed  in  other  subtribes  without  inter- 
fering too  much  with  their  tribual  characters.  They  are : — 1, 
Ckatocarpus,  a  genus  originally  established  for  two  tropical 
A^atic  species  with  globular  densely  echinate  fruits,  and  well 
defined  by  several  prominent  characters.  Since  then,  however,, 
two  or  three  tropical  American  species  have  been  found  to  agree 
irith  them  in  every  thing  except  the  calyx  6-merou8  instead  of 
4-merous.  They  have  therefore  been  correctly  united  with  ChcB- 
tacarpua  by  Mueller,  and  proposed  by  Baillon  as  a  distinct  section 
of  that  genus  under  the  name  of  Amanoella.  A  Guiana  plant  of 
Schomburgk's  appears  to  be  specifically  distinct  from  the  Bra- 
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zilian  ones,  and  remains  unpublished,  though  Planchon  long  since 
indicated  in  the  Hookerian  Herbarium  its  connexion  with  Cha- 
toearpus,    2.  Mettenia,  2  West-Indian  species,  eridently  very 
closely  allied  to  Ch^gtoearpus ;  but  the  flowers  are  as  yet  Teiy  im- 
perfectly known,  and  there  are  some  slight  differences  in  the 
dehiscence  of  the  fruit.    3.  Grelonium,  a  genus  of  about  12  species, 
from  tropical  and  southern  Africa  and  tropical  Asia,  having  no 
immediate  connexion  with  any  other  one,  and  at  once  recognized 
by  the  fig-like  stipules  leaving  an  annular  scar  at  each  node,  uid 
the  clusters  of  flowers  always  strictly  leaf-opposed,  apparently 
indicating  the  constant  abortion  of  one  leaf  of  each  pair  of  op- 
posite ones.     4.  Baltotpermum,  4  East-Indian  species,  running 
much  into  each  other,  but  well  defined  as  a  genus  and  difTering 
from  others  in  this  subtribe  in  the  much  looser  inflorescence. 
5.  Fhyllohotryum^  a  very  imperfectly  known    tropical    African 
species,  described  only  from  male  specimens.     Baillon  appears  to 
have  found  a  minute  very  young  bud  in  which  he  thought  he 
traced  a  perfect  one-celled  ovary  with  parietal  placentse ;  but  this 
requires  further  confirmation,  for  the  habit  of  the  plant  is  quite         > 
Euphorbiaceous.     6.  Erismanthus,  a  Penang  species  with  a  very  ^ 
marked  habit,  but  uncertain  as  to  its  affinities,  the  male  flowers 
having  only  been  seen  in  very  young  bud,  and  the  ripe  fruit  being 
unknown.    The  young  fruit,  with  the  very  much  enlarged  folia- 
ceous  calyx,  is  that  of  Dimorphoealtfx,  but  the  habit  and  inflo- 
rescence very  different,  and  the  male  calyx,  young  as  it  is,  evi- 
dently imbricate. 

Subtribe  7.  Plukbnetie^.  I  have  endeavoured  to  gather 
together  under  this  name  a  number  of  apetalous  genera  with  the 
calyx  of  AcalyphesB,  but  refDarkable  for  the  thick  fleshy  column 
or  mass  into  which  the  styles  are  united  nearly  to  the  apex,  where 
they  form  short  terminal  lobes — a  character  repeated  only  in  a  few 
genera  of  Hippomaneffi  and  constant  in  Plukeneties,  except  in  a 
few  species  of  Tragia  and  Onesmone  included  in  Plukenetieas  on 
other  grounds.  The  subtribe  consists  of  two  very  distinct  groups, 
the  first  five  genera  being  erect  not  much  branched  trees  or 
shrubs,  with  the  large  leaves  usually  crowded  at  the  ends  of  the 
stems  or  branches ;  the  remaining  seven,  with  the  exception  of  a 
very  few  species,  are  either  shrubby  or  herbaceous  climbers  or 
twiners,  or  herbs  with  short  ascending  stems.  The  genera  are :— ' 
\    1,  Epiprinua^  a  single  Malayan  species  remarkable  for  the  very 


Digitized  by 


Google 


ICB.  a.  BENTHi^lf  ON  EUPHOBBTAOE^.  237 

much  enlarged  foliaceous  fruiting  calyx,  with  external  glands  or 
email  accessory  lobes  alternating  with  the  sepals  at  their  base. 
Mueller  makes  a  subtribe  of  this  species,  characterized  by  the 
involucrate  female  flower ;  but  there  must  haye  been  some  con- 
fusion in  his  idea  of  this  involucre.  In  the  subtribal  character 
he  says  of  the  female  flower, "  Involucrum  calyciforme  uniflorum,*' 
in  which  he  seems  to  haye  had  in  view  the  large  calyx,  which  at 
first  might  be  readily  taken  for  an  involucre.  In  the  description 
of  the  species  he  corrected  this  into  "  Calycis  foeminei  lacini® 
....  involucrum  simulantes,"  and,  abandoning  the  term  invo- 
lucre, describes  the  female  calyx  as  ''  calyculatus  ....  Galyculi 
lacinisB  ....  valide  biglandulossB,  calyce  breviores  ....  sub- 
decidu® " — ^a  description  not  quite  correct.  These  appendages 
are  not  segments  of  a  continuous  involucre,  but  perfectly  detached 
and  distinct  from  each  other,  and  consist  of  one  rather  large  gland 
(never  two  in  our  specimens),  usually  bearing  a  pubescent,  thick- 
isli,  somewhat  lanceolate  dorsal  appendage,  sometimes  one  fourth 
of  the  length  of  the  flowering  calyx,  not  one  tenth  of  the  fully 
developed  fruiting  calyx,  and  sometimes  the  gland  is  almost  bare. 
These  appendages  appear  to  me,  therefore,  to  be  perfectly  homo- 
logous with  the  glands  alternating  with  the  sepals  in  Ckmceveiha 
and  a  few  other  genera.  2.  Fycnoeoma  contains  four  well-cha- 
racterized tropical  African  species,  to  which  Baillon  has  added 
four  from  Madagascar  unknown  to  me,  but  for  which  Mueller  has 
proposed  a  distinct  section,  Wetriaria.  8.  Bamelia^  a  New-Cale- 
donian shrub  unknown  to  me  except  from  Baillon's  character, 
which  seems  to  indicate  its  place  in  the  present  group.  4.  Astro- 
eaeeay  two  species,  and  5.  Angoatylea,  one  species,  all  from  North 
Brazil  and  well  defined.  6.  Spharostifles,  a  Madagascar  climber, 
which,  from  Baillon's  character,  must  differ  but  little  from  JPlw 
kenetia,  except  iu  the  calycine  segments  and  stamens  reduced  to 
three.  7.  Fluhenetia^  about  12  species,  dispersed  over  the  tro- 
pical regions  of  America,  Africa,  and  Asia,  but  not  extending  to 
Australia.  They  are  mostly  climbers,  characterized  chiefly  by 
the  stylar  column  always  fleshy,  but  varying  from  globular  to  long 
and  narrow.  Mueller's  sections  appear  to  require  some  modifl- 
cation.  Ewplukeneiia  must  be  limited  to  the  original  P.  volubiUa^ 
which,  besides  minor  characters,  differs  very  prominently  from  all 
others  by  the  very  long  narrow  stylar  column  crowned  by  four 
radiating  lobes,  although  Mueller  characterizes  the  section  in 
which  he  places  it  by  the  stylar  .column  "  obovoidea  crassa."    To 
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the  «eeoni  aeetion,  Pterocoecui,  should  be  referred,  besides  the 
African  and  Asiatic  species  forming  Mueller's  section  H&drauh 
stylet^  the  American  P.  penninervia  and  P.  verrueoia,  placed  in 
the '  Fredromus  ^  under  Euplukenetia,  Angostylidiwn  is  a  single 
African  shrub,  which  has  not  the  twining  stems  of  the  majority 
of  species ;  and  the  Penimn  Oylindrophora^  of  which  I  have  seen 
no  specimen,  must  be  very  near  it.  FragaricptU^  a  single  Bra- 
silian  twiner,  has  been  adopted  both  by  Mueller  and  Baillon  as  a 
distinct  genus,  on  account  of  the  globular,  almost  fleshy  receptacle 
of  the  male  flower.  It  appears,  however,  to  me  to  differ  less  firom 
the  typical  Plrnkmetia  than  Amxhaina,  a  single  BrasUian  species 
admitted  as  a  section  of  Plukenetia  by  both  Mueller  and  Baillon. 
Another  distinctive  character  attributed  to  FragariopfU  is  the 
leaf-opposed  racemes ;  but  this  character  is  not  quite  constant,  and 
occurs  occasionally  in  other  sections ;  nor  is  it  strictly  correct ;  for 
the  insertion  of  the  raceme  is  not  exactly  opposed  to  the  leaf  as 
in  Gelonium,  but  usually  a  trifle  higher  up  and  sometimes  some- 
what lateral.  An  unpublished  species  gathered  by  Pearce  at 
"  Monterico,'*  in  South  America,  has  the  inflorescence  and  nearly 
the  male  flowers  of  Fragarioptii,  but  with  a  different  habit,  and 
the  stylar  column  is  that  of  Pteroooeeui ;  and  Moritzi's  specimens, 
n.  1661,  from  Tovar  in  Venezuela,  represent  a  species  with  most 
of  the  characters  of  Plukenetia^  but  the  ovary  is  2-celled  only, 
and  the  style  or  stylar  column  is  a  flat,  cushion-like  though  still 
fleshy  mass,  shorter  than  the  ovary  itself  8.  AeUaton,  a  single 
Jamaican  species,  a  loosely  branched  shrub,  not  a  climber,  but 
with  the  stinging  hairs  of  the  two  following  genera.  9.  Plafygyne, 
a  very  distinct  Cuban  climber,  with  stinging  hairs.  10.  Tragis, 
about  50  species,  dispersed  over  the  tropical  regions  of  the  New 
and  the  Old  World,  and  extending  beyond  the  tropics  into  North 
America  and  South  Africa,  all  twiners  or  with  low  herbaceous 
ascending  stems.  It  forms  a  very  well  defined  genus,  but  is 
rather  difficult  to  place  weU  in  the  system.  Its  twining  habit 
and  stinging  hairs  would  associate  it  with  some  Flukeneiimy  but 
the  stylar  column,  though  frequently  well  developed  and  some- 
what fleshy,  is  sometimes  slender  or  short  as  in  some  species  of 
Mallotue  and  other  Acalyphes,  with  which  it  has  evidently  no 
very  close  affinity.  The  species  are  distributed  in  the  '  Prodro- 
mus '  into  eleven  sections,  some  of  which  require  modification. 
Three,  Eutragia  and  Batiga  from  America  and  Tagira  firom  the 
Old  World,  comprising  the  great  bulk  of  the  species,  all  with 
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triandrous  male  flowers,  differ  but  little  from  each  other ;  Agirta 
and  Idusia^  each  containmg  one  Madagascar  species,  also  trian- 
drous, are  unknown  to  me.  Leptohotfyi,  the  common  North- 
American  species,  is  almost  always  diandrous.  Zeucandra,  origi- 
nally proposed  by  Klotzsch  as  a  genus  for  a  tetnmdrous  Brazilian 
species  with  ascending  but  not  twining  stems,  has  been  extended 
to  comprise  a  few  other  Brazilian  species  with  the  normal  twining 
babit  and  4  to  8  stamens  in  the  male  flowers.  JBiay  with  10  to  20 
stamens  in  the  males,  has  four  South- American  species,  including 
X^torhaehU  of  Klotzsch,  which  in  the '  Prodromus '  is  associated 
with  Ctenomeria  as  a  distinct  genus,  but  restored  by  Mueller  to 
2i'affia  in  the  *  Flora  Brasiliensis.*  Ctenomeria^  a  South-African 
twiner,  also  polyandrous,  but  very  dissimilar  to  Leptorhachis, 
forms  a  distinct  section  of  Tragia.  Zuckertia,  from  Mexico, 
another  polyandrous  species,  is  unknown  to  me ;  Baillon  retains 
it  as  a  distinct  genus.  Lastly,  Seidelia  is  so  very  different  in 
habit  and  character  from  Tragia  that  I  cannot  understand  the 
principle  upon  which  Mueller  includes  it  in  that  genus.  Baillon, 
as  already  mentioned,  has  correctly  understood  its  affinity  to 
Jtfercuriali*  and  Adenoeline,  11.  Cneimone,  a  single  tropical 
Asiatic  tall  climber,  is  near  to  but  sufficiently  distinct  from  Tragia^ 
and  is  equally  ambiguous  between  Plukenetie®  and  Acalyphesd. 
12.  Daleehampia,  about  60  species,  chiefly  American,  but  ex- 
tending also  into  tropical  Africa  and  Asia.  The  genus  is  per- 
fectly well  defined,  but  has  the  habit  and  characteristic  style  of 
Plukeneties,  and  is  in  some  respects  nearly  allied  toTragia,  though 
often  widely  distanced  from  it,  and  formerly  placed  in  Euphorbiea 
as  haying  the  flowers  involucrate.  To  this  character  Mueller 
always  attaches  great  importance,  although  the  so-called  invo- 
lucre is  often  very  different  in  homology.  In  this  case  it  con- 
sists of  two  of  the  lower  bracts  of  the  short,  often  capitate  inflo- 
rescence being  much  enlarged  and  often  coloured ;  but  even  this 
character  is  not  constant;  for  in  the  South-American  D.  micranthay 
for  which  Klotzsch  proposed  the  generic  name  BhopalostgleSy  the 
inflorescence  is  looser  and  the  lower  bracts  not  at  aU  or  scarcely 
enlarged. 

Subtribe  8.  Hippomakejb.  This  is  one  of  the  most  natural 
subtribes  of  CrotonesB,  generally  admitted  but  difficult  to  deflne, 
and  variously  limited  by  different  botanists.  It  was  well  marked 
out  by  Adrien  de  Jussieu  as  his  fifth  section,  to  which  Bartling, 
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and  after  him  Endlicher,  gave  the  tribual  name  Hippomaaes. 
Mueller  adopted  the  name,  but  extended  the  tribe  so  as  to  con- 
tain a  krge  number  of  very  dissimilar  genera,  connected  together 
bj  the  sole  character  of  having  the  male  calyx  either  imbricate  or 
not  strictly  valyate,  distinguishing  the  true  Hippomanete  as  a 
subtribe  Euhtppomanea.  Baillon,  in  his  '  Bistoire  des  Plantes/ 
returned  to  the  old  limits,  but  replaced  Bartling's  name  by  that 
oi  Exccecariem^  for  which  change  he  does  not  give  any  reason ;  and 
the  character  he  gives  of  the  series  (Hist.  PL  v.  16),  though 
applicable  to  many  species,  has  far  too  many  exceptions  to  be 
practically  useful.  Very  precise  characters  it  is  indeed  impossible 
to  give.  The  principal  one  consists  in  the  great  reduction  of  the 
male  calyx,  leaving  the  anthers  exposed  in  an  early  stage,  and 
either  cupular  with  a  sinuate  margin  or  with  broad  imbricate 
lobes,  or  reduced  to  three  distinct  scale-like  sepals,  or  entirely 
wanting,  and  never  valvate  as  in  Acalyphes.  The  male  flowers 
are  usually  in  catkin-like  spikes  or  in  heads ;  the  bracts  sub- 
tending the  flowers  have  usually,  but  not  always,  a  large  gland 
on  each  side  at  the  base ;  the  styles  in  a  few  genera  show  the 
large  fleshy  column  of  Plukenetie®,  but  are  very  variable.  The 
normal  genera,  with  the  single  flowers  or  small  clusters  subtended 
bj  small  bracts  usually  biglandular,  may  be  distributed  into  two 
groups — the  first  with  indefinite  stamens  usually  move  than  six, 
the  second  with  one,  two,  or  rarely  three  or  more  stamens  in  the 
male  fiowers,  and  the  calyx  often  more  reduced  than  in  the  first ; 
to  these  are  added  three  genera  with  very  abnormal  bracts. 

The  first  group  includes  five  genera: — 1.  Mahea^  a  very  natural 
and  well  defined  tropical  American  genus  of  about  16  species, 
sometimes  rather  difficult  to  distinguish  from  each  other ;  the 
climbing  habit  and  columnar  style  bring  the  genus  very  near 
to  PlukenetiefiB.  V^.  Homalanthus,  an  old  and  well-established 
genus  of  7  or  8  species  from  the  Mnlfljan  nmhiBelago,  tropical 
Australia,  and  the  South-Pacific  islands.  I  have  already  shown 
the  impropriety  of  changing  the  name  to  Carumlnum ;  and  in  the 
'  Flora  Australiensis '  I  have  given  my  reasons  for  following 
Baillon  in  restoring  to  the  genus  Mueller's  Wiartmannia.  3.  Pt- 
meleodendr(m,  2  or  3  species  from  the  Malayan^  arcfeipgl^go^ 
united  by  Baillon  with  Homalanthus  on  account  of  the  similarly 
fiattened  calyx ;  but  the  calyx  is  not  quite  the  same,  and  the  foliage, 
inflorescence,  and  anthers  very  diflerent.  The  typical  species  forms 
in  the  *  Prodromus  '  a  section  of  Hamalanthu^  (Carumbium)  ;  but 
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it  appears  to  me  to  be  a  strict  congener  of  Stotnaioeal^Xy  sepa- 
rated bj  Mueller  into  a  distinct  subtribe  on  account  of  a  more 
evident  vacuum  between  the  stamens  in  the  centre  of  the  male 
flower — a  difference,  if  it  exists,  of  ?ery  little  importance.  4. 
Senefelderoj  4i  Brazilian  species  forming  a  genus  as  distinct 
in  inflorescence  as  in  floral  characters.  5.  Trist/n^yne,  2  New- 
Caledonian  species  very  imperfectly  known,  and  possibly  not 
belonging  to  the  order — ^but  if  really  Euphorbiace»,  probably 
referable  to  this  group. 

The  second  group  includes  flfteen  genera : — 1.  Omphaleay  con- 
tains eight  species,  of  which  seven  are  from  tropical  America  and 
the  eighth,  although  strictly  congener,  is  from  Madagascar. 
They  are  woody  climbers  with  a  fleshy  columnar  style,  like  Mahea 
(approaching  Plukenetiea),  but  very  diflerent  from  that  genus  in 
the  peculiar  stamens,  the  habit,  and  inflorescence.  2.  Ophthal^ 
mchk^toUy  three  or  four  Brazilian  species,  well  defined  both  in 
habit  and  character.  3.  Hippomane,  a  well-known  West-Indian 
poisonous  tree,  quite  distinct  in  habit  and  character,  and  spread 
over  the  sea-coasts  of  the  neighbouring  continent  as  well  as  of 
the  islands  themselves.  Next  follows  a  series  of  eleven  genera 
united  by  Baillon  under  the  name  of  Uxccecaria,  and  certainly 
very  nearly  allied  to  each  other,  but  mostly  distinguished  by 
characters  of  sufficient  importance  to  allow  of  their  separate 
adoption,  although  sometimes  with  limits  somewhat  different  from 
those  assigned  to  them  in  the '  Prodromus.'  4.  Mapraunea^  a  genus 
of  two  tropical  American  and  one  African  species,  most  marked 
not  only  by  their  habit  and  peculiar  inflorescence,  but  by  the  seeds, 
which  have  a  broad  flat  or  depressed  surface  immediately  under 
the  large  fleshy  strophiola,  which  has  not  been  observed  in  any 
other  EuphorbiacefiB.  5.  SHllingia  (including  OymnoMlingia 
distinguished  in  the  *  Prodromus '  by  the  greater  reduction  or 
deficiency  of  the  female  perianth)  is  a  fairly  marked  genus  of  about 
thirteen  species,  of  which  two  are  from  Madagascar,  one  from 
the  Pacific  islands,  and  the  remainder  American,  extending  from 
South  Brazil  and  Chile  to  the  United  States.  They  are  certainly 
▼ery  near  to  Sapium ;  but  the  peculiar  character  pointed  out  by 
Mueller  is  constant :  the  cocci  on  falling  away  leave  no  central 
columella ;  but  a  portion  of  the  base  of  the  pericarp  consolidated 
with  the  receptacle  hardens  and  persists  with  it  in  the  shape  of 
three  spreading  points  or  horns.  The  S.  heterodoxa,  Muell.  Arg., 
cannot  well  be  a  congener ;  the  habit  and  inflorescence  are  quite 
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different,  and  the  female  plant,  which  could  alone  supply  the 
generic  character  of  StUlim^j  ia  unknown.    It  is  moat  probaUj 
a  apeciea  of  S^oMtimua.    6.  Sa^umj  a  genus  of  about  26  spedes^ 
finom  both  the  New  and  the  Old  World,  referred  by  Mueller  as 
well  as  Baillon  to  EgecMtria.    It  appears  to  me,  howeyer,  to 
differ  much  more  from  that  genus  than  does  Sebattiania.    The 
calyx  is  lobed  only,  not  composed  of  distinct  scales,  the  inflores- 
cence is  terminal  and  simple  or,  in  one  specie?,  paniculate,  and 
the  capsule  is  more  flesby,  usually  opening  in  loculicidal  valvea 
leaving  the  seeds  very  frequently  loi^  attached  to  the  persistent 
columella,  or  in  anomalous  species  at  length  separating  in  inde- 
hiscent  hard  coed  or  pyrenes,  never  showing  the  normal  elasti- 
caily  2-valved  coed.     Conoiopium^  Muell.  Arg.,  a  Madagascar 
species  retained  in  the  'Prodromus'  as  a   separate  genus  on 
account  of  a  trifling  difference  in  the  receptade  of  the  male 
flower  and  in  the  laterally  flattened  styles,  is  probably  a  true 
8<^um ;  but  the  fruit  is  unknown.   .  Sapium  indieum,  though  very 
distinct  in  its  large  fruit  separating  at  length  into  hard  indehiscent 
coed,  has  the  other  characters  of  Sk^ium,     Falcaneria  of  Boyle, 
also  induded  by  Mueller  in  JSxececaria,  has  all  the  characters  of 
Sapium,  except  that  the  fruit  has  a  more  succulent  exocarp  and 
remains  indehiscent,  or  the  endocarp  sometimes  separates  into 
distinct  pyrenes.    These  two  may  be  regarded  as  either  distinct 
sections  of  Sapium  or  as  separate  genera.    7.  B(man%a^  a  Cuban 
genus  of  six  spedes,  has  the  broadly  lobed  calyx  of  the  six  pre- 
ceding genera,  and  is  in  many  respects  very  near  Sapium,  but 
with  a  peculiar  habit,  a  slightly  different  dehiscence  of  the  cap- 
sule, and  the  spikes  generally  axillary ;  some  of  the  species,  how- 
ever, are  scarcely  suiDSciently  known  to  fix  exactly  the  limits  of 
the  genus.    8.  Ditta  is  a  single  Cuban  spedes  with  the  habit  of 
Bonania,  but  only  known  from  fruiting  specimens  with  very 
resinous  2-coccous  capsules ;  its  affinities  therefore  are  as  yet  very 
uncertain.    9.  Sehagtianioj  about  40  spedes,  all  but  one  Ameri- 
can, and  10.  JExecBeariOf  nearly  80  described  species,  almost  en- 
tirely from  the  Old  World,  might  well  have  been  combined  in 
one  genus,  distinguished  from  Sapium  in  the  small  calyx  consisting 
of  3  distinct  scale-like  sepals,  and  espedally  in  the  capsule  (which 
is  always  the  normal  Euphorbiaceous  one)  separating  into  3  elas- 
tically  2-valved  cocci,  leaving  a  central  columella.    The  Setbag- 
tiania,  however,  are  usually  much  more  slender  than  the  ExecB^ 
caria,  and  the  spikes  generally,  but  not  always,  all  or  mostly  ter- 
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minal  or  leaf-opposed,  whilst;  in  Excoecaria  thej  are  more  gene- 
niUj  axillary)  and  according  to  Mneller  the  seeds  are  constantly 
Btrophiolate  in  SehasHania  and  without  strophioles  in  Excoecaria. 
This  character  requires  further  investigation  in  many  species ;  but 
in  the  meantime  it  is  better  to  follow  Mueller's  distinction  than 
to  add  a  number  of  synonyms  by  transferring  so  many  Seba$- 
tiani^e  to  Execeearia.  TVith  regard  to  the  subdiyision  of  SehM- 
tiama^  the  section  Ditrynnia,  the  North- American  8.  li^itrina, 
with  its  larger  less-divided  calyx,  connects  in  some  measure  Se- 
hagtiama  with  SHllmgia^  of  which  it  has  the  habit  but  not  the  fruit, 
and  with  Sapiitm.  Microitaehys  and  Euiehastianiaf  as  limited  by 
Mueller,  and  Sarothroitachys  and  Adenogyne  of  Klotzsch,  forming 
part  of  Mueller's  Oussonia^Bxe  well-characterized  sections ;  but  I 
should  exclude  Qymnanthes  from  the  genus.  The  species  of 
ExeoBcaria,  which  I  should  limit  to  Mueller's  sections  5, 6,  and  7, 
have  been  much  confused  according  to  the  state  in  which  the 
specimens  have  been  described.  Spirostachys  of  Sender,  forming 
Mueller's  Exccecaria  qfrieana  and  E,  melanoHictOf  appears  to  me 
to  be  identical  with  the  typical  E.  agalhcha^  with  the  generic 
character  taken  from  the  form  of  the  male  amentum  when  in 
young  bud ;  and  Baker's  Stillingia  lineata,  var.  detmflora,  scarcely 
differs  from  the  same  ExcoBcaria  in  foliage  only  ;  it  is  very  different 
in  inflorescence  &c.  from  the  true  Stillingia  lineata,  Tanoeapium 
is  separated  in  the  '  Prodromus  '  from  Excoecaria  on  account  of  a 
lateral  flattening  of  the  style,  a  character  which  can  scarcely  be 
more  than  specific.  Sclerocroton  ellipticum^  Hochst.,  is  certainly 
not  Sapium  indicum,  to  which  Mueller  refers  it,  but,  from  our 
specimens,  is  merely  a  different  state  of  Sclerocroton  reticulatum, 
Hochst.,  or  ExcoBcaria  reticulata,  Muell.  Arg.  A  few  American 
species  described  by  Mueller  or  by  Grisebach  appear  further  to 
connect  Exeaecaria  with  Sebaetiania ;  but  the  specimens  are  as  yet 
insufiKcient  to  exhibit  all  their  seminal  or  other  characters.  11. 
Gynmanthes,  a  genus  of  about  ten  tropical  American,  chiefly  West- 
Indian  species,  reduced  by  Grisebach  to  Exccecaria^  by  Mueller 
to  Sehoitiania,  appears  to  me  to  be  well  distinguished  as  originally 
proposed  by  Swartz.  The  male  flower,  as  in  the  four  next 
following  genera,  is  absolutely  without  any  perianth ;  or  the  calyx 
is  very  rarely  represented  by  a  minute  scale,  which  may  be  a  bract. 
One  species  (Excoeearia  polyandra,  Griseb.)  has  been  rejected  from 
the  order  by  Mueller,  he  having  once  found  a  Hermaphrodite 
flower.    On  carefully  looking  oyer  the  flowers  of  our  specimens, 
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it  would  appear  that  what  Grisebach.  mistook  for  a  single  polj- 
androus  flower  is  in  fact  a  cluster  of  diandrous  ones ;  for  the 
stamens  are  frequently  very  shortly  connected  in  pairs,  and  here 
and  there  minute  scales  may  be  obserred  at  their  base  within  the 
cluster.  The  orary  described  by  Mueller  (of  which  our  specimens 
show  no  trace)  would  thus  be  a  single  female  flower  in  the  centre 
of  the  cluster  or  cymule.  The  plant  appears  to  me  to  be  inall 
respects  a  true  Gymnanthes^  and  totally  unlike  any  Oleacea,  to 
which  order  Mueller  would  refer  it.  12.  ActinoHemon^  indudmg 
Daeiyhstemon,  is  a  tropical  American,  chiefly  Brazilian,  genus,  of 
which  24  species  hare  been  enumerated  ;  but  some  are  evidently 
repetitions.  The  genus  has  usually  polyandrous  male  flowers, 
and  would  technically  go  into  our  first  group ;  but  its  nearest 
affinities  are  eyidently  with  Gymnanthes :  the  principal  character 
distinguishing  it,  besides  the  number  of  stamens,  consists  in  the 
Bcarious  scales  which  inclose  the  yery  young  flower-shoots ;  the 
styles  are  also  united  at  the  base  or  higher  up  in  a  slender 
column.  Mueller  distinguishes  Daetylostemon  from  Aetinastemon 
in  the  transverse  embryo ;  and  certainly  in  the  commonest  species, 
A,  (or  D.)  vertidllatus,  I  have  found  it  very  oblique  or  nearly 
transverse ;  but  Baillon  insists  on  the  uncertainty  of  the  character, 
and  the  seeds  of  most  species  have  never  been  observed.  At  any 
rate  the  genera  are  so  absolutely  undistinguishable  in  any  other 
respect,  that  this  character  alone  would  be  insufficient  to  keep 
them  distinct.  18.  Adenopeltis,  a  single  Chilian  species  with  the 
habit  and  peculiar  fruit  of  Stillvngia,  from  which  it  only  differs 
in  the  absence  of  any  male  perianth.  14.  Colliguaya  comprises 
five  extratropical  South-American  species,  resembling  StiUingU 
and  AdenopeUis  in  habit,  and,  like  the  latter,  without  any  male 
perianth ;  but  the  male  flowers  are  collected  in  clusters  as  in 
Gymnanthes  polyandra,  and  the  rhachis  of  the  cluster  is  adnate  to 
the  subtending  bract,  so  that  the  flowers  appear  to  be  inserted  on 
the  bract.  15.  Dalemhertia  is  a  genus  of  four  Mexican  species, 
distinct  in  habit,  usually  lobed  leaves  and  pediceUate  male  flowers, 
with  some  other  characters  that  I  have  not  had  the  means  of 
investigating  for  myself,  and  have  been  obliged  to  extract  from 
Baillon's  and  Mueller's  descriptions. 

There  remain  three  American  genera,  all  agreeing  with  Hippo- 
mane®  in  their  floral  structure,  but  differing  from  all  other  Euphor- 
biacesB  in  their  bracts,  and  having  no  direct  connexion  with  each 
other,  each  one  marked  by  a  variety  of  characters.     They  are  :— 
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1.  Hura  :  tbe  membranous  bracts,  each  one  inclosing  a  single 
male  poljandrous  flower,  are  adnate  to  tbe  rbacbis  all  round, 
completely  closed  over  tbe  bud,  bursting  irregularly  in  tbe  centre 
as  the  flower  pushes  forth.  The  genus  comprises  two  or  three 
species.  2.  Algerwmia^  including  Teiraplandra^  about  four  Bra- 
zilian species.  In  this  genus  the  amenta  are  narrow,  the  long 
narrow  membranous  bracts  are  adnate  all  round,  quite  closed  over 
the  bud,  and  burst  longitudinally  as  the  flower  opens  as  in  Hura, 
but  each  one  coyers  about  three  superposed  monandrous  flowers. 
The  supposed  difference  in  the  anthers  of  Algemonia  and  Tetra- 
pJandra  arises  probably  from  the  different  stages  at  which  they 
are  examined.  In  the  bud  they  appear  2-celled  only ;  but  when 
they  are  exserted  after  flowering,  each  cell  is  more  or  less 
distinctly  divided  into  2  locelli.  Our  last  genus,  Pera,  com- 
prising ^ibout  20  South- American  species,  is  very  different.  Two 
bracts  are  united  in  a  globular  pea-shaped  involucre,  perfectly 
inclosing  the  cluster  of  flowers  when  in  bud,  and  at  the  time  of 
flowering  opening  in  a  lateral  slit  or  in  two  valves.  These  invo- 
lucres  are  generally  several  together  in  the  axils  or  at  the  nodes, 
sessile  or  pedunculate,  and  have  often  a  pair  of  small  loose  bracts 
on  the  pedicel  under  them.  The  species  were  distributed  by 
Klotzsch  into  four  genera,  now  retained  as  sections  with  a  fifth 
added  by  Mueller  in  the  '  Flora  Brasiliensis,'  all  with  nearly  the 
same  habit,  but  differing  in  the  way  in  which  the  male  flowers, 
rudimentary  ovules,  or  female  flowers  are  mixed  in  the  heads  or 
separated.  There  is  still  some  doubt  as  to  the  structure  of  the 
seeds.  Klotzsch  was  only  able  to  examine  one,  in  which  he  found 
thick  fleshy  cotyledons  without  any  albumen.  The  very  nume- 
rous specimens  we  have  are  mostly  in  flower  or  bud  without  ripe 
seeds,  of  which  I  have  only  had  three  to  examine :  the  first  sepa- 
rated within  the  testa  into  two  fleshy  masses,  apparently  cotyledons 
like  those  figured  by  Klotzsch  ;  but  in  the  two  others  the  fleshy 
masses  were  certainly  albumen,  with  the  normal  embryo  between 
them  having  very  thin  and  broad  cotyledons. 

We  have  in  our  herbaria  specimens  of  at  least  a  dozen  Euphor- 
biacee,  chiefly  from  Beccari's  and  Maingay's  collections,  with  two 
or  three  African  ones,  which  I  am  unable  to  refer  to  any  known 
genera,  but  which,  owing  to  our  only  having  one  sex,  it  would  not 
be  prudent  to  publish  as  new  genera. 
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IV.  OBiaiN  AND  GBOGEAPHICAL  DIOTREBUTION. 

Among  Diootjledons,  Euphorbiace»  stand  fourth  in  point  of 
number : — Composites  being  first,  with  (in  round  numbers)  10,000 
species  in  800  genera ;  next,  Leguminoss,  under  7000  specif  in 
400  genera ;  thirdly,  EubiacesB,  above  4000  species  and  rather 
under  850  genera ;  Euphorbiacesd  having  above  8000  species  in  200 
genera.  Further  discoveries  are  likely  to  raise  the  numbers  of 
the  last  two  of  these  Orders  more  in  proportion  than  those  of  the 
first  two,  but  yet  not  sufficiently  to  fdter  their  reUtive  position. 
Labiat»,  which  follows  as  the  fifth,  have  under  3000  species  in 
140  genera ;  and  their  geographical  relations  are  not  such  as  to 
promise  so  many  additions  as  in  the  case  of  Bubiaoes  andEuphor- 
biace».  The  relative  positions  of  the  five  orders  may  therefore 
be  regarded  as  definitively  fixed.  In  definitiveness  of  circum- 
scription, Euphorbiacese  rank  with  CompositsB  and  Leguminoss. 
Eacb  of  these  three  Orders  has  become  perfectly  isolated,  without 
any  intermediate  forms  remaining  to  bridge  over  the  interval  which 
separates  them  from  the  surrounding  ones — having  no  trace  of 
those  gradual  modifications  which  so  closely  connect  Bubiaces  on 
the  one  hand  with  Caprifoliaceffi,  and  through  them  with  Ooma- 
cen,  and  on  the  other  with  LoganiaceiB,  and  through  them  with 
the  great  mass  of  dicarpellary  gamopetalous  orders,  or  of  those 
which  allow  of  no  very  definite  line  being  drawn  between  Labiate 
and  YerbenacesB.  EuphorbiacesB,  therefore,  like  each  of  the  two 
above-named  primary  Orders,  can  be  treated  as  a  definite  whole ; 
and  it  is  thus  that  the  study  of  their  origin  and  geographical  dis- 
tribution acquires  a  peculiar  interest. 

In  investigating  the  origin  of  EuphorbiacesB,  the  geological 
record  is  unfortunately  of  no  assistance.  The  generally  herbaceous 
genera  of  the  northern  temperate  regions  are  not  such  as  to  leave 
any  permanent  traces  of  their  existence ;  and  the  leaves  of  arbo- 
rescent EuphorbiacesB  have,  in  general,  no  peculiarity  by  which 
they  can  be  distinguished  from  those  of  other  Orders  ;  besides 
that,  the  paleontology  of  those  tropical  regions  where  the  majority 
of  them  are  to  be  found  is  but  little  known,  and  I  can  find  no 
authentic  record  of  a  single  fossil  Euphorbiacea.  Ettingshauaen 
has  indeed  referred  about  a  dozen  impressions  of  leaves  to  various 
genera  of  that  Order ;  but  Schimper  (Pal^ontologie  Y^^tale,  iii. 
290)  doubts  the  identification  of  most  of  them ;  and  not  one  is 
positive  enough  to  found  any  such  conclusion  as  that  there  was 
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ever  a  Balo^hia,  an  Adenopeltii,  or  a  Momalonthut  in  Bohemia,  con* 
tarary  to  all  presumptive  eTidncee.  Not  a  single  fruit  elaatically 
tricoccouB  has  to  my  knowledge  been  found  amongst  these  remains; 
and  if  there  were,  it  would  be  hard  to  distinguish  their  fossil 
impressions  from  those  of  some  Butaceffi  or  SimarubeaB.  Origin, 
therefore,  can  onlj  be  deduced  conjectumlly  from  peculiarities  in 
the  modem  geographical  distribution. 

The  first  and  most  striking  feature  is  evidently  the  tropical  nature 
of  the  Order.  The  few  extratropical  tribes  or  genera  (except  pos- 
sibly Buxe»)  would  appear,  as  in  the  case  of  Mimosee,  to  have  been 
independently  derived  from  tropical  ones,  although  further  diffe- 
rentiated and  multiplied  in  temperate  regions.  We  observe  no  evi- 
dences of  ancient  conmiunication  between  distant  extratropical 
regions  (such  as  that  between  South  Africa  and  Australia,  exempli- 
fied inBestiacee,  'Proiesice^jHeliohtysum,  Diosmeie,  etc.),  no  west- 
em  Old- World  connexion  of  the  temperate  floras  (as  exhibited 
between  western  South  Africa  and  western  Europe  in  the  case  of 
OesnitesD,  Erieay  Lobelia,  etc.),  no  West- American  connexion  be- 
tween California  and  Chile,  no  group  conmion  to  Mexico,  extratro- 
pical South  America,  and  South  Africa — ^the  only  approach  to  such 
a  connexion  being  that  of  DysoptU  with  the  StenolobesB,  to  which 
I  shall  presently  recur ;  and  the  northern  extratropical  connexion 
is  very  rare.  On  the  other  hand,  the  connecting  links  between  the 
extratropical  tribes  and  the  tropical  ones  will  generally  be  found 
within  the  tropics,  as  I  shall  endeavour  to  show  when  considering 
the  geography  of  special  genera. 

If  there  are  strong  arguments  in  favour  of  the  tropical  origin 
of  the  order,  the  question  of  what  region  within  the  tropics  gave 
birth  to  it  is  not  so  easily  solved.  Excluding  the  southern  extra- 
tropical Stenolobea,  all  the  five  tribes  are  common  to  the  New 
and  the  Old  World ;  about  110  genera,  or  marked  sections,  are 

dusively  Old  World  and  mostly  tropical,  from  various  parts  of 
what  has  been  supposed  to  be  a  once  continuous  tract  of  terri- 
tory from  tropical  Africa  to  the  lit^alayan  archipelago  and  South- 
Pacific  islands ;  about  60  genera  are  exclusively  American,  the 
tropical  ones  mostly  limited  to  the  eastern  region  from  South 
Brazil  to  the  West  Indies  and  Central  America.  About  17  are 
common  to  both  continents :  of  these  8  are  chiefly  American  with 
American  relations,  2  arjs  represented  in  the  two  continents  by 
distinct  but  closely  allied  sections,  1  is  an  Old- World  genus  but 
slightly  represented  in  America,  the  remaining  5  or  6  may  be 
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considered  as  pretty  generally  belonging  to  both.  When  it  is 
further  considered  that  the  great  majority  of  isohited  or  remotely 
connected  monotypic  or  small  genera,  apparently  remains  of 
ancient  expiring  types,  belong  to  the  Old  World,  although  a  few 
such  may  be  also  found  in  America,  and  that  the  tendency  to  a 
multiplication  of  species  is  greater  in  America  than  in  the  Old 
World,  we  may  be  led  to  conjecture  that  the  most  ancient  home 
of  the  Order  was  in  the  Old  World,  but  that  several  of  the  princi- 
pal forms  were  differentiated  and  widely  spread  before  that  remote 
period  when  the  present  impassable  barriers  opposed  by  the  At- 
lantic and  Pacific  did  not  exist,  or  were  crossed  o?er  in  some 
manner  of  which  no  plausible  explanation  has  been  suggested. 
It  would  also  appear  that  interchange  of  forms  between  the  prin- 
cipal Old- World  centres  of  differentiatipmX^pical  Africa  and 
Madagascar  on  the  one  hand,  the  Mallron  jnd  South-Pacific 
islands  on  the  other,  continued  long  after  the  interposition  of  die 
obstacles  preventing  the  spread  of  the  new  American  forms.  In 
elucidation  of  these  conjectures  it  may  be  well  to  go  through 
seriatim  the  different  tribes  and  principal  genera  with  reference 
to  their  actual  distribution,  premising,  however,  that,  owing  to 
our  imperfect  acquaintance  with  a  large  number  of  tropical  fru- 
tescent  or  arborescent  genera,  the  best  tests  of  genetic  history, 
much  may  have  to  be  modified  hereafter,  both  in  the  data  given 
and  in  the  conclusions  drawn  from  them. 

1.  Eufhobbujs. 
The  two  small  genera  Anthostema  and  Synadenium  probablj 
represent  a  very  early  stage  of  the  tribe — ^that  is,  a  separatiou 
from  the  common  stock  before  the  involucre  had  become  so  de- 
finitively consolidated  and  the  perianth  so  completely  annihilated 
as  is  uniformly  the  case  in  Euphorbia,  They  are  bodi  African, 
one  only  extending  into  Madagascar ;  and  both  are  limited  to  two 
or  three  species,  neither  of  them  very  common,  nor  showiog 
much  variation — indications  rather  of  expiring  than  of  progressive 
races.  Oakfcopeplus,  another  genus  of  two  or  three  species  only, 
is  an  Australian  offset,  allied  to  the  above  two  ancient  African 
genera,  and  probably  differentiated  at  a  similar  remote  period : 
the  structure  of  the  flower-head  is  much  like  that  of  Synadenium, 
except  that  the  perianths  are  perceptibly  developed,  and  the  in- 
volucral  glands  less  so  ;  and  in  adaptive  characters  it  has  assumed 
a  habit  not  uncommon  in  Australia.    This  genus  and  the  Euphor- 
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hia  eremophila  may  be  cited  as  instances  of  that  apparently  very 
ancient  but  long-interrupted  connexion  referred  to  in  my  Notes 
on  Gomposit»,  p.  553. 

The  great  gemiB  Eisphorhia^  when  it  first  spread  into  America, 
must  have  already  acquired  the  remarkable  fixity  in  the  essential 
characters  of  the  flower-head,  and  have  already  'proceeded  to 
some  further  differentiation  continued  in  different  directions  in 
the  two  continents.  Besides  the  common  section  Anisophifllum,  to 
which  I  shall  presently  recur,  we  have  three  great  groups,  chiefly 
characterized  in  the  Old  World  and  scarcely  known  in  tropical 
America: — ^1.  M^emophi^on,  perhaps  the  oldest, comprising  about 
seven  tropical  African  or  West- Asiatic  species,  and  one  Austra- 
lian offset  (the  above-mentioned  S.  eremophila) ,  with  a  dichoto- 
mous  or  irregular  ramification,  without  having  acquired  any  of  the 
peculiarities  distinguishing  the  other  sections.  2.  JEuphorbium^ 
about  a  hundred  species,  more  or  less  succulent  and  leafless  (an 
adaptive  character,  the  probable  result  of  their  spread  over  the 
succulent-bearing  regions  of  the  Old  World),  not  extending  north 
of  Africa,  but  abundant  in  southern  as  well  as  in  some  parts  of 
tropical  Africa,  and  represented  (in  its  subsection  Tirucalli  in- 
cluding Arthroihamnos)  by  two  West-Indian  and  perhaps  by  one 
North-Chilian  species.  And  8.  TUhymaliiSy  with  leafy  stems  and 
umbellate  upper  flowering  branches— a  vast  group  which  appears 
to  have  originated  in  some  part  of  the  Mediterranean  region, 
where  many  of  its  races  now  luxuriate  in  the  highest  state  of  pros- 
perity and  variability,  and  whence  it  has  spread  over  Europe  and 
a  great  part  of  Asia,  and  may  have  reached  America  by  a  route 
north  of  the  tropics.  Out  of  the  810  admitted  species,  48  are 
American  and  almost  ail  northern  and  extratropical,  about  12  are 
extratropical  South-Af rican ;  the  remaining  250  belong  to  the 
Mediterranean  and  north  temperate  Old- World  regions,  or  only 
reach  the  tropics  in  mountain  regions  north  of  the  equator. 

In  America  the  genus  has  taken  a  different  course.  Eremo- 
phyton  is  there  replaced  by  Adenopetalum^  a  series  of  about  seventy 
species,  exceedingly  diversified  in  habit,  some  not  unlike  corre- 
sponding Old- World  species  of  Eremophytan  or  even  of  Euphor- 
hium,  somO'with  a  habit  unknown  in  the  Old  World,  and  all  as- 
suming a  specially  American  character,  the  development  of  a 
petal-like  appendage  on  the  back  of  the  involucral  glands.  Again, 
Poinsetiia  is  another  specially  American  divergence  from  the 
primitive  type.    The  involucre  remains  without  petal-like  appen- 
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dftgeSy  but  becomes  more  and  more  oblique,  with  unequal  glands, 
those  on  one  side  often  much  reduced  or  even  deficient.  The 
extreme  forms  of  this  section  almost  pass  into  the  peculiarly 
American  genus  Pedilanthus,  consisting  of  about  fifteen  species, 
the  most  divergent  of  which  may  be  taken  as  the  last  stage  of 
evolution  in  this  direction.  These  species  do  not  appear  to  be 
very  abundant  in  varieties  or  in  individuals ;  but  they^re  not  marked 
by  any  very  prominent  distinctive  characters,  they  leave  no  great 
gaps  between  them,  and  show  no  approach  to  any  other  old  group 
or  genuB,  thus  giving  no  evidences  of  a  comparatively  remote 
antiquity. 

There  remains  the  very  natural  and  well-characterized  section 
Anisophyllumy  of  which  Boissier  enumerates  176  species,  a  number 
which  might  without  violence  be  extended  to  above  200  or  reduced 
to  little  more  than  100,  so  great  is  the  variability  of  many  of  them. 
Collectively  they  are  cosmopolitan ;  and  individually  many  are 
very  widely-  spread ;  at  least  three  (U.  piluliferay  E.  terpetu,  and 
E,  thym\folia)  are  nearly  equally  spread  over  the  New  and  the  Old 
World ;  and  they  afford  very  few  data  on  which  to  found  conjec- 
tures as  to  the  origin  and  chief  centres  of  the  tribe.  The  species 
belong  almost  exclusively  to  that  category  of  annuals  or  plants  of 
short  duration  which  ripen  their  seeds  in  great  profusion  in  the 
season  which  gave  them  birth,  or  at  the  worst  have  but  one  dead 
season  to  pass  through  before  maturity.  Their  chances  of  acclima- 
tization (».  e,  of  producing  races  better  suited  to  the  soil,  climate,  or 
social  conditions  of  the  territory  they  have  invaded)  are  thus  infi- 
nitely greater  than  in  the  case  of  trees,  shrubs,  or  long-lived  peren- 
nials/which  have  in  their  primitive  state  to  bear  through  a  number 
of  varied  seasons  before  they  are  ready  for  reproduction  and  the 
chances  of  variation.  On  the  other  hand,  these  annuals  are  ex- 
posed to  chances  of  destruction  in  the  successive  stages  of  seed, 
seedling,  and  plant  they  have  to  go  through  every  year,  very 
numerous  in  comparison  with  those  which  affect  the  arborescent, 
frutescent,  or  perennial  plant,  which,  having  once  established  its 
root  or  stock  firmly  in  the  ground  is  not  to  be  annihilated  by  in- 
juries to  its  aerial  stem  or  foliage.  Such  annuals  have,  in  fact, 
often  been  known  to  have  extended,  contracted,  or  changed  their 
areas  with  great  rapidity ;  and  in  their  case,  therefore,  present 
distribution  gives  but  very  little  clue  to  their  ancient  history. 
In  the  case  of  AnisophyUum^  moreover,  many  of  them  are  mari- 
time plants  or  weeds  of  cultivation,  both  of  these  classes  enjoying 
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special  meanfl  of  diBpenion.  Of  the  176  apeciet,  106  are  given 
as  exduriTely  American,  68  as  confined  to  the  Old  World,  and 
only  8  as  ainphigeous :  there  are,  however,  some  others  so  closely 
representatiTe  of  each  other  in  the  two  continents  as  to 
be  considered  identical  by  some  botanists.  The  preponde- 
rance is  American ;  and  one  of  the  almost  constant  characters,  the 
petal-like  appendages  to  the  inyolucral  glands,  is,  as  we  have  seen 
in  other  sections,  specially  American.  It  is,  howeyer,  well  marked 
in  many  Old-World  (especially  Australian)  species  of  limited 
areas.  Again,  when  we  come  to  consider  the  connexion  of  the 
tribe  with  other  groups  of  the  genus,  we  find  evidence  on  both 
aides.  Of  the  species  where  there  is  no  petaloid  appendage,  five 
are  maritime  plants  of  the  Pacific  islands,  and  a  sixth  is  the  am- 
phigeous  E,  pilultfera.  The  few  AnUophylla  which  assume  the  ' 
habit  of  other  tribes  are  American ;  and  some  American  Adeno- 
peiala  {Zygcphyllidia)  approach  very  near  to  Amwphyllum  in  all 
respects.  The  probability  is  that  the  type  was  very  early  estab- 
lished in  both  continents,  that  it  became  more  readily  developed 
in  America  than  in  the  Old  World,  and  that  there  have  frequently 
been  casual  interchange  of  species  between  the  two,  many  of  them 
having  long  continued  and  still  continuing  to  produce  local  varie- 
ties to  be  gradually  differentiated  into  species. 

2.  Stenolobbjs. 

The  eminently  geographical  character  of  the  small  tribe  Steno- 
lobe»  has  been  already  exhibited  under  the  head  of  systematic 
arrangement  (above,  p.  204).  Of  the  66  species  limited  to  Aus- 
tralia, only  three  are  tropical,  including  a  common  y/reeA-^Poranthera 
mttcrophylla,  spread  all  over  the  territory,  but  not  extending 
beyond  it ;  and  the  Chilian  Dyiopiis  is  the  only  extra-Australian 
species  to  be  added  to  the  66.  Whether  the  constancy  of  the 
marked  exceptional  but  essential  character  derived  from  the 
embryo  can  be  taken  as  absolute  proof  of  community  of  origin, 
or  whether  it  may  be  supposed  that  EuphorbiaceiB  of  diffei-ent 
types,  when  establishing  themselves  in  Australia,  assumed  one 
special  character  unknown  elsewhere,  cannot  now  be  decided. 
It  is  certain  that  some  Stenolobes  show  in  other  respects  some 
slight  affinities  with  Pbyllanthese,whilBt  others  tend  rather  towards 
Crotoneffi ;  but  no  one  genus  is  closely  allied  to  any  one  in  either 
of  these  tribes ;  and  it  may  well  be  generally  conjectured  that 
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where  various  races  are  descended  from  a  single  one,  all  may  in 
their  further  differentiation  show  variations  in  some  characters, 
whilst  one  only  may  assume  some  special  character,  and  that  this 
may  he  continued  through  a  number  of  secondary  races,  which 
may  in  other  respects  vary  in  the  same  manner  as  the  descendants 
of  such  primary  races  as  had  not  assumed  the  special  character. 

The  fact  above  referred  to,  that  the  nearest  approach  to  the 
special  character  of  Stenolobeas  has  been  observed  in  the  extra- 
tropical  South- Mrican  genera  Adenocline  and  Seidelia,  is  not 
sufficiently  definite  to  afford  any  speculations  as  to  derivation 
unsupported  by  other  data,  no  close  connexion  between  extra- 
tropical  South- African  and  Australian  Euphorbiacese  being  on 
record. 

3.  BuxEJi. 

Here,  as  in  Stenolobe®,  the  constancy  of  a  specially  excep- 
tional but^essential  character  seems  to  indicate  a  community  of 
origin  in  plants  otherwise  veiy  different  in  structure ;  but  that 
community  must  have  been  exceedingly  remote.  The  genera  are 
few,  widely  separate,  very  distinct  in  character,  and,  with  some 
exceptions  in  Bttxus  itself,  consisting  of  solitary  or  few  very 
distinct  species  of  very  limited  areas — all  evidences  of  very  ancient 
but  expiring  races.  All  have  a  northern  character,  no  trace  of  tliem 
appearing  south  of  the  tropics.  Btixus,  the  only  genus  with 
widely  spread  variable  species,  and  thus  still  in  a  flourishing  state, 
may,  however,  be  as  ancient  as  any  of  them,  and  possibly  the 
nearest  to  the  common  parent  of  the  tribe.  It  must  have  existed 
very  nearly  in  its  present  form  at  that  very  remote  period  when 
the  warmer  regions  of  the  Old  and  the  New  World  were  in  con- 
nexion or  communication.  In  the  former  it  has  left  distinct  spe-. 
cies  of  limited  areas  in  east  tropical  Africa  and  Madagascar,  and 
perhaps  thence  or  from  further  north  may  have  spread  in  equally 
remote  times  over  the  northern  hemisphere  in  widely  extended  and 
variable  forms.  In  America  it  has  assumed  a  slightly  (but  vexy 
slightly)  different  form,  and  is  now  limited,  in  a  small  number  of 
species,  to  the  West  Indies,  without  any  evidence  of  its  having 
ever  extended  into  North  America^  or  having  travelled  by  that 
route  from  the  Old  World.  Sarcocacca^  in  some  respects  very  near 
Biixus,  yet  separated  from  it  by  a  well-marked  gap,  is  still  flouriah- 
ing  in  the  mountains  of  tropical  Asia,  and  may  have  formerly 
extended  thence  northward,  becoming  modified  into  the  Japanese 
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Faehyiandray  aud  further  on  into  the  very  distinct  North-Ameri- 
can species  of  that  genus.  The  other  two  genera  of  Buxes,  the 
monotypic  Califomian  Simmondiia  and  the  tropical  Andine  Sty- 
loeeroi  with  three  very  distinct  species,  are  so  completely  detached 
and  of  such  limited  areas  as  to  afford  us  no  grounds  for  forming 
any  but  the  wildest  guesses  as  to  their  early  history,  beyond  the 
belief  in  their  remote  antiquity. 

4.    PHYLLAKTHEiB,  GaLBAJIIEJE,  AlTD  GbOTOVSJE. 

There  is  not  sufficient  distinctness  in  these  three  tribes,  nor  suffi- 
cient unity  in  each,  to  warrant  us  iu  considering  them  as  primary 
branches  of  one  stock  ;  for  many  an  early-differentiated  race  may 
have  been  the  common  parent  of  genera  now  technically  separated 
in  the  two  great  tribes  PhyllanthesB  and  CrotonesB.  In  consider- 
ing their  geographical  distribution,  we  must  regard  them  all  as 
one  tribe,  to  which  may  be  applied  the  general  views  given  above 
of  the  whole  Order,  and  for  further  details  take  successively  : — 

(1)  The  genera  now  existing  in  the  two  continents  in  identical 
or  nearly  allied  groups  of  species. 

(2)  The  races  represented  in  the  two  continents  by  nearly  allied 
but  perfectly  distinct  genera. 

(3)  The  genera  absolutely  restricted  eitlier.  to  the  New  or  to 
the  Old  World,  without  any  near  connexions  in  the  other. 

It  will  be  observed  that  for  this  geographical  review,  I  have 
thought  it  necessary  occasionally  to  assign  different  limits  to  the 
genera,  from  those  given  to  them  in  the  systematic  arrangement 
for  practical  use.  I  would  also  note  that  the  number  of  species 
assigned  to  each  genus  is  often  approximative  only  and  sometimes 
necessarily  uncertain,  and  even  the  number  of  genera  sometimes 
indefinite,  owing  to  our  imperfect  knowledge  of  so  large  a  number 
of  tropical  Euphorbiaceae. 

1.  Genera  common  to  the  New  and  the  Old  World. 
Fhyllanthw,  taken  in  its  typical  form  common  to  the  two  con- 
tinents, must  be  considered  as  including  Secu/rinega,  which  is  a 
purely  artificial  genus,  and  excluding  Qloehidion  and  Synoatemon^ 
which  may  be  considered  as  primary  deviations  from  the  type. 
This  typical  Phylla/nihm  includes  seven  of  the  sectitiiis  into  which 
the  genus  may  be  fairly  divided,  of  which  two,  Cicoa  and  EuphyU 
lanthu9  (including  Paraphyllanthus),  are  common  to  the  two  con- 
tinents, with  about  114  American  and  108 /Old- World  species, 
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besides  the  P.  Niruriy  a  tropica]  annual  ubiquitous  weed.  These 
two  sections  have  each  of  them  two  or  three  species  with  the  rudi- 
mentary pistil  characteristic  of  Securmega,  The  general  character 
of  the  widely  dispersed  variable  species  shows  no  marked  difference 
in  the  two  continents ;  and  there  are  in  both  continents  species 
distinct  in  character  and  of  limited  area  ;  and  among  these  there 
are  several  that  show  an  affinity  between  the  Mexicano-Cuban  and 
the  Mascarene  regions.  The  other  five  sections  of  typical  PhyU 
lanthus  S.TQ  Xylophylla,  exclusively  American,  with  11  species,  and 
Kirganelia,  EmlUca^  Emhlieastrtem,  and  Eeidia,  about  50  species, 
all  limited  to  the  Old  World  and  rather  more  Asiatic  and  eastern 
than  African.  In  what  may  be  considered  as  primary  deviations 
from  the  type  in  different  directions,  we  have  only  one  American 
group,  WtUiamia,  vdth  3  Cuban  species ;  four  Asiatic  and  African, 
Ohohidium^  Sauropus,  Cluytiandra,  and  Agyneia,  about  140  spe- 
cies ;  and  one  in  ^  ustralia,  Synosteman,  with  12  species. 

Andrachne  can  scarcely  be  considered  as  more  than  a  somewhat 
further  deviation  from  the  typical  Phyllanthusy  chiefly  in  the  de- 
velopment of  small  scale-like  petals ;  it  has  also  a  less  tropical  cha- 
racter, extending  into  temperate  regions  in  different  directions,  but 
always  in  rather  different  forms,  the  several  sections  corresponding 
generally  (barring  the  petals)  as  much  vrith  different  species  of 
Phyllanthus  as  with  each  other.  The  normal  form  Eraclisia,  3  spe- 
cies, has  its  chief  home  in  the  east  Mediterranean  and  Arabic 
regions.  The  Asiatic  Arachne  (Leptopus),  4i  species,  the  North- 
American  Zepidanthus  and  the  South-African  Paeudophyllanthiu, 
both  monotypic,  are  so  far  independent  of  each  other  as  to  have 
been  treated  by  some  botanists  as  distinct  genera.  The  Peruvian 
Phyllanthidia  is  as  yet  doubtful. 

Savia^  with  4  West-Indian  and  6  Mascarene  species,  must  also 
be  taken  as  an  early  petaliferous  offset  of  the  Phyllanthus  stock,  or 
perhaps  as  two  contemporaneous  offsets ;  for  the  differentiation  of 
the  West-Indian  speciea  with  the  small  scale-like  petals  of  other 
Fhyllantheous  genera,  and  of  the  Mascarene  species  with  the 
fully  developed  petals  of  Grotonese,  may  have  been  quite  indepen- 
dent of  each  other.  There  are  no  other  American  Euphorbiaceie 
that  can  be  considered  as  deviations  from  the  Fkyllanthus  stock ; 
but  in  the  Old  World  there  are : — Fluggea,  with  6  species  from 
Africa  as  well  a3  from  Asia  and  Australia ;  Breyma^  12  species 
from  the  Indo-AugLijra]ian  region ;  Leptanema,!  Mascarene  species ; 
and  Nearoepera,  2  Australian  species. 
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From  the  above  data  we  may  conjecture  that  Phyllanthus  in 
its  general  sense  had  its  most  ancient  centre  in  the  African  or 
Mascarene  region,  spreading  very  early  eastward  over  the  Indo* 
Australian  region  and  westward  into  tropical  America,  in  both  of 
which  it  has  since  prospered  and  divided  more  than  in  Africa 
itself,  and  more  in  the  Indo-Australian  than  in  the  American 
region. 

The  distribution  of  the  two  great  amphigeous  petaliferous 
genera  is  somewhat  different.  They  are  eminently  American,  the 
evidence  of  African  origin  much  slighter,  though  perhaps  still 
traceable.  Jatropha  especially,  with  68  species,  has  only  about 
16  in  the  Old  World,  of  which  about  a  dozen  are  African  and  2 
Asiatic,  besides  the  ubiquitous  X  G ureas.  The  African  ones 
belong  chiefly  to  the  section  Adenoropium,  with  free  petals  ;  but  in 
that  section  they  present  a  few  distinct  forms  extending  south- 
wards beyond  the  tropics  to  the  Cape  itself ;  there  are  also  two 
or  three  of  the  east  tropical  African  species  that  acquire  the 
adaptive  character  of  succulent,  sometimes  aculeate  branches,  and 
reduced  leaves,  peculiar  to  succulent  regions.  The  typical  Curcas 
is  now  widely  spread  over  the  tropical  regions  of  the  New  and 
the  Old  World,  chiefly  near  the  sea ;  and  Indian  botanists  have 
no  doubt  of  its  being  really  wild  at  least  in  the  Peninsula.  Seve- 
ral American  stations  are  given  by  collectors  with  doubts  of  its 
being  indigenous ;  but  in  most  cases  it  is  sent  as  really  American. 
The  only  other  species,  however,  of  the  same  subsection,  J!  Wight^ 
ianay  Muell.  Arg.,  is  from  the  Indian  peninsula.  The  other  sub- 
sections of  OurcaSy  Loureira  and  Mocinna,  are  American,  and 
present  some  very  distinct  species  of  limited  areas  from  the 
Mexicano-Cuban  region,  some  of  them  of  a  succulent  or  aculeate 
character;  and  to  these  the  Cuban  aculeate  Acidocroton  is  so 
nearly  allied  that  it  might  almost  be  considered  a  congener. 
The  American  species  of  the  section  Adenoropium  and  the  species 
of  the  exclusively  American  and  very  distinct  section  Cnidoaeolua 
are  mostly  wide-spread  and  variable.  With  regard  to  the  con- 
nexions of  the  aggregate  genus,  there  are  none  very  close ;  and  of 
more  divergent  allied  genera  there  are  but  few.  None  are  known 
in  Africa.  In  eastern  ,Soutb  America  Hevea  and  its  allies  may 
be  in  some  measure  connected,  and  Manihot  may  possibly  be  a 
derivative,  though  all  connexion  is  now  completely  severed.  West- 
ward Aleurites  may  be  one  of  the  nearest  relatives  to  Jatropha ; 
its  two  well-known  species  are  natives  of  the  South-Pacific  islands 
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and  extreme  east  of  tropical  Asia ;  but  in  Mexico  and  western 
South  America  tHere  are  two  species  which,  as  far  as  can  be 
judged  by  male  specimens,  belong  to  the  same  genus.  It  would 
seem,  therefore,  that  Jatrophoy  in  its  collective  sense,  was  from  a 
very  remote  period  in  Africa,  in  eastern  Asia,  and  in  America, 
spreading  and  diverging  very  much  in  the  latter  region,  less  so 
in  Africa,  and  very  little  in  Asia. 

The  vast  petaliferous  genus  Oroton  must  include  for  our  pre- 
sent purpose  its  three  small  offsets  Julocroton,  Crotonopsis,  and 
Eremocarpus,  It  is  chiefly  American,  but  is  also  generally  spread 
over  the  tropical  regions  of  the  globe.  Out  of  about  600  species, 
not  quite  100  are  recorded  from  the  Old  World,  where  they  ex- 
tend all  the  way  from  Africa  to  Australia  and  the  South-Pacific 
islands.  Of  some  twenty  principal  groups  into  which  the  genus 
might  be  divided,  none  are  peculiar  to  the  OldWorld,  and  three  only 
are  there  represented  {Eluteriay  Eutrapia,  and  Tiff  Hum),  none  of 
them  much  marked  in  character.  The  remaining  soTenteen  are 
exclusively  American,  mostly  tropical,  but  with  a  few  offsets  beyond 
the  tropics  both  northward  and  southward,  and  many  of  them 
much  more  divergent  from  the  common  type  than  any  of  the  Old- 
World  forms.  These  divergent  forms,  however,  are  aberrations 
in  various  directions,  not  approaches  to  or  connecting-links  with 
other  genera.  The  various  sections  and  subsections  hitherto  pro- 
posed are  often  so  very  technical  and  so  little  in  accord  with 
natural  affinities  that,  until  they  have  been  thoroughly  revised,  it 
would  be  very  unsatisfactory  to  enter  into  details  as  to  their 
geographical  distribution.  As  a  whole  the  genus  stands  alone. . 
As  far  as  my  observation  goes,  I  can  point  out  no  other  American 
genus  showing  any  connexion  with  it,  and  no  near  one  in  the  Old 
World,  the  least  distant  being  perhaps  three  small  apetalous 
genera,  Cephalocroton  in  Africa,  Adenochlana  in  Asia,  and  Adriania 
in  Australia.  It  is  not  impossible,  therefore,  that  Oroton  may  be 
of  African,  or  rather  of  Africano-Australian  origin,  but  spread  in 
very  remote  times  over  the'  general  Euphorbiaceous  areas,  be- 
coming in  subsequent  times  comparatiirely  little  extended  or  varied 
in  the  Old  World,  but  greatly  prospering  in  America  into  very 
numerous  varied  and  ever- varying  forms,  the  most  divergent  in 
geographical  area — the  extratropical  (northern  and  southern) 
being  also  the  most  divergent  from  the  parent  stock  in  systematic 
character. 

AcaUfpha  is  generally  spread  over  the  tropical  regions  of  the 
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New  and  the  Old  World,  without  any  epecial  character  in  either, 
and  the  American  preponderance  much  slighter  than  in  Jatrapha 
or  Cretan.  Out  of  220  species,  135  are  American  and  85  from 
the  Old  World,  abundant  in  Africa,  Asia,  Australia,  and  the 
South  Pacific,  as  well  as  in  the  whole  of  tropical  America,  spread- 
ing beyond  the  tropics  southward  in  Africa  to  the  Cape,  and 
northward  in  America  to  the  United  States.  Much  as  the  spe- 
cies differ  in  habit,  foliage,  and  inflorescence,  they  do  not  appear 
susceptible  of  distribution  into  sections  well  marked  either  syste- 
matically or  geographically.  The  most  distinct  group,  Lino9ta» 
ehjfM^  has  6  American  and  1  Old- World  species.  Some  minor 
groups  may  have  a  more  local  character,  but  have  not  been  worked 
out  with  a  view  to  any  but  technical  distinctions  for  practical 
I  purposes.     A  few  rather  more  divergent  forms  among  the  Ame- 

I  rican  ones  show  no  approach  to  other  genera.     Aealypha,  if  we 

I  include  Mareya,  is  as  distinct  and  isolated  a  group  as  Jatropha  or 

\  OroUm — this  Mareya^  two    African    species  first  published  as 

Acalffha,  being  the  only  form  showing  some  approach  towards 
other  Old- World  genera  of  the  same  subtribe. 

Alehomeay  in  its  most  natural  limits,  might,  as  proposed  by 
BailloD,  include  Alchomeopais  and  Lepidoturui,  but  ought,  I  think, 
I  to  exclude  GoBlehoffyne,  and  perhaps  also  Wetria  and  Palisiya^ 

\  which  are  scarcely  yet  su£5ciently  known.      Thus  restricted, 

\  Alchomea,  with  nearly  the  same  general  range  as  Aoahfpha^  is 

\  nevertheless  much  more  geographically  divided;  for  the  species 

\  of  each  country  are  sufficiently  characterized  for  them  to  have 

been  proposed  as  distinct  genera.  The  principal  section,  EuaU 
ekomeay  including  AlchomeopiiSf  has  17  American  species  with  1 
African  one  of  the  American  type.  Cladodes^  otherwise  the 
nearest  representative  in  the  Old  World,  but  quite  distinct,  has  5 
species  African  and  Asiatic.  Bather  more  diverging  groups  or 
species  are : — AparUthmnium,  1  American  species  ;  Stipellaria,  5 
East- Asiatic  and  South-Pacific  species ;  Lepidoturus,  8  African  or 
Mascarene  species ;  and  Lautemhergia  and  Or/llea,  both  monotypic, 
from  Madagascar.  Ckelebogyne,  1  or  2  Australian  species,  and 
Adenophadra,  1  Brazilian  species,  appear  to  be  still  more  diver* 
gent ;  and  there  are  a  few  genera  of  limited  area,  both  in  the  New 
and  the  Old  World,  especially  in  the  latter,  which  are  not  too  far 
distant  to  supply  some  connexion  with  the  principal  Old-World 
genera  of  AcalypheaB,  Mallotus  and  its  allies. 

Cleidion,  if  we  exclude  O.  ulmifolium  (which  appears  to  me 
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much  better  placed  in  Macaranga)  and  possibly  the  very  dissimilar 
C  verticillatum,  is  a  natural  and  well-characterized  genus  of  few 
widely  dispersed  species.  We  have  3  or  4  American  and  8  or  9 
Old-World  species,  viz.  0.  tricoccum  from  Brazil,  2  (of  which  one 
unpublished)  from  Peru,  and  possibly  1  from  Central  America, 
1  (or  perhaps  2)  from  tropical  Africa,  1  from  tropical  Asia,  1  from 
the  Fiji  Islands,  and  about  6  from  New  Caledonia.  The  nearest 
affinities  of  the  genus  appear  to  be  with  the  Old-World  Mallotus 
and  Macaranga, 

Cfhatocarpus,  which  should  probably  include  Meftenia,  is  a  very 
distinct  genus,  with  an  unusual  geographical  range :  4  or  5  species 
(if  we  include  Mettenia)  are  tropical  American ;  and  2,  differing 
only  by  a  very  unimportant  common  character  from  the  American 
y  ones,  are  Asiatic,  ranging  from  Ceylon  and  the  Peninsula  to  the 
r  ^jjalayan^arc^infilago ;  and  there  are  no  African  affinities,  unless 
we  seek  them  in  some  genera  of  Phyllantheea,  where  one  would  be 
tempted  to  place  Chcetocarpus  were  it  not  for  the  uniovulate  cells 
of  its  ovary. 

Flukenetia,  Daleehampia,  aud  Tragia  (three  genera  evidently 
allied  to  each  other)  have  also  a  nearly  similar  geographical  range 
over  the  New  and  the  Old  World,  with  more  or  less  of  an  Ameri* 
can  preponderance,  the  first  two  having  only  a  very  few  African 
or  Asiatic  species,  Tragia  more  equally  divided  and  extended. 
Plukenetia,  with  8  American  and  5  Old-World  species,  has  been 
divided  into  several  sections  or  separate  species  considered  di- 
stinct enough  to  have  substantive  names.  The  principal  section 
Pterococcus  has  2  American,  2  African,  and  1  Asiatic  species ;  the 
other  sections  are  all  monotypic — EupluJcenetia,  Ckflindraphora^ 
Fragariopsis,  and  Anahaina  in  America,  Angostylidium  in  Africa, 
and  probably  Sphwrostglis  in  Madagascar,  also  two  perhaps  rather 
more  divergent  unpublished  American  species.  All  are  confined 
to  the  tropics.  Tragia  has  about  60  species  nearly  equally  di- 
vided between  the  New  and  the  Old  World,  one,  T,  voluhilUy 
being  common  to  the  two.  The  genus  has  not  yet  been  divided 
into  good  natural  sections,  although  a  few  American  or  Masca- 
rene  species  have  been  singly,  or  almost  singly,  separated  from 
the  mass  upon  characters  of  minor  importance.  The  species  are 
mostly  tropical,  extending,  however,  southward  in  Africa  to  the 
Cape,  and  northward  in  America  to  the  United  States ;  they  are 
numerous  in  America  and  Africa,  few  in  Asia,  and  only  one  is  in 
Australia.     Among  the  nearest  allies  of  the  genus,  independcDtly 
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of  Daleehampia^  may  be  mentioned  Acidoton  and  Phtygyne  in  the 
West  Indies,  and,  diverging  in  a  very  different  direction,  Cnes- 
mane  in  Asia,  all  three  genera  monotjpic.  Dalechampia,  out  gf 
about  60  species,  has  only  10  in  the  Old  World,  chiefly  Masca- 
rene,  but  2  or  3  in  Africa,  and  as  many  in  Asia,  besides  the  D. 
9canden9  common  to  both  continents ;  there  are  none  in  Australia. 
The  genus  extends  south  of  the  tropics  to  the  Cape  in  Africa,  but 
nowhere  in  the  north  beyond  the  tropics.  The  genus  has  no  di- 
visions marked  in  character  except  the  two  small  sections  Cremo- 
phyllum  and  Bhopalostyles^  both  American.  There  are  no  genera 
nearer  allied  to  it  than  Tragia, 

The  Bubtribe  Hippamanea  is  a  natural  one,  and  might  almost 
be  treated  of  collectively  as  a  large  generally  distributed  group, 
with  a  great  American  preponderance.  It  is,  however,  not  so 
uniform  nor  so  completely  isolated  as  the  Eucrotones.  We  have 
first  three  very  distinct  genera,  almost  as  much  connected  with 
Plukeneties  as  with  the  typical  HippomaneaB,  viz. : — Mdbea,  about 
16  species  from  tropical  America ;  Ophthalmohlapton,  3  or  4  Bra- 
zilian species ;  and  Omphalea,  7  species  from  tropical  America  and 
1  from  Madagascar.  We  have  then  a  series  of  16  genera,  all  so 
closely  allied  as  to  be  sometimes  regarded  as  sections  of  one 
genus,  but  which  have  all  distinctive  characters  of  some  import- 
ance, except  perhaps  those  which  separate  Sebastiania  and  Excos- 
carta.  Taking  them,  therefore,  as  we  have  adopted  them  for  the 
Genera,  there  is  only  one  that  is  generally  spread  over  the  New 
and  the  Old  World,  8apiwn,  with  25  species,  of  which  14  are 
American,  with  but  little  divergence  of  specific  character,  11 
are  dispersed  over  tropical  Africa  and  Asia,  but  do  not  extend  to 
Australia.  Two  of  these  at  least  are  much  more  marked  than  the 
American  ones,  and  scarcely  congeners,  though  there  is  otherwise 
no  general  difference  between  the  species  of  the  two  continents. 
Sebastiania,  with  about  40  American  species,  and  Excoscaria,  be- 
tween 20  and  30  Old- World  species  extending  from  tropical 
Africa  to  Australia  and  the  Archipelago,  are  at  least  representative 
genera.  They  are  all  tropical  except  one  species  from  the 
Idouthem  United  States  of  America.  The  American  Sebastiania 
form  two  or  three  rather  distinct  sectional  groups ;  and  one  spe- 
des,  closely  allied  to  some  of  the  American  ones,  but  perhaps  really 
distinct,  is  in  the  Old  World  a  tropical  weed  of  cultivation  from 
Africa  to  Australia.  The  Old- World  ExcoBcaria  have  also  one 
or  two  rather  distinct  forms  ;  and  there  are  a  few  West-Indian, 
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and  perliaps  a  Brazilian,  not  yet  very  perfectly  known  species  which 
seem  to  be  as  near  to  Execscaria  as  to  Sebastiania.   Maprounea  has 
2  tropical  American  and  1  tropical  African  species.     Stilling  has 
11  American  species,  1  in  Madagascar,  and  1  in  the  South-Pacific 
islands.     The  American  ones  are  not  limited  to  the  tropics,  ex- 
tending northward  into  the  United  States  and  southward  to  the 
Argentine  States ;  and  the  closely  allied  Adenopelti^,  1  species,  and 
Colliguaia^  5  species,  are  aU  extratropical  South- American.     Of 
the  remaining  genera  of  typical  Hippomaneee,  two  only  are  peculiar 
to  the  Old-World,  Romalanthua  and  Timehdendron^  containing 
between  them  about  10  species;  and  seven  with  about  50  species 
are  tropical  American,  viz. : — Senefeldera,  4  species,  and  Actinoste- 
mon,  24  species,  from  South  America,  chiefly  Brazil ;  Hippamaney  1 
maritime  species  from  the  West  Indies  and  neighbouring  coluts ; 
Dittoy  1  species,  Bonania  6  species,  and  Chfrnnanihea,  10  species, 
all  from  the  West  Indies,  but  one  or  two  of  Crymnanthei  extending 
into  South  America ;  and  Dalemhertiay  4  Mexican  species.     These 
HippomanesB  have  thus  less  of  the  African  or  Mascarene  character 
about  them  than  any  other  one  of  the  widely  spread  groups ;  their 
early  differentiation  must  have  taken  place  chiefly  in  America  and, 
to  a  less  extent,  in  the  eastern  rather  than  in  the  western 
portion  of  the  great  Africano-Australian  region.    The  three  very 
distinct  genera  placed  at  the  end  of  Hippomane® — Htira,  2  or  3 
species,  Algemoniay  4  species,  and  Pera,  about  20  species — ^are  all 
tropical  American. 

Four  American  genera  or  marked  sections,  Amanoay  Caperonia, 
Eualchomea,  and  MaprouneOy  all  abundant  chiefly  in  east  tro- 
pical America,  are  represented  each  by  one  distinct  species  in 
west  tropical  Africa,  which  suggests  the  idea  that  the  latter  may  in 
ancient  times  have  been  in  some  manner  derive<f  from  America, 
rather  than  that  they  are  remains  of  a  parent  type  dating  from 
before  the  disruption  of  the  ancient  communication. 

There  are  very  few  species  of  Euphorbiace©  common  to  the  tro- 
pical regions  of  the  two  great  continents ;  and  these  are  in  some 
cases  so  generally  diffused,  that  it  is  difficult  to  say  which  was 
their  original  country,  or  how  ancient  must  have  been  their  dis- 
persion.    These  are : — 

(1)  Weeds  of  cultivation :  Euphorbia  pilulifera,  E,  thymifoUa 
(E,  serpens  ?),  Phyllanthus  Niruriy  and  Oroton  lohatus,      \ 

(2)  Herbaceous  twiners  of  ready  dispersion :  Tra^  volubilis 
and  Dalechampia  scandens. 
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(3)  Widely  cultiyated  plants :  PhyUatUhui  dutiehus,  Jairopha 
Oureoi^  Bieinut  eommumif  and  Hura  crepitans. 

2.  Bepruentatioe  Genera  in  the  New  and  the  Old  World. 
The  following  genera  are,  as  it  were,  repreeentatiyes  of  each 
other  in  the  two  continents.  Although  well  distinguished  bj 
positiye  characters,  each  one  is  as  near  as,  or  generally  nearer  to, 
its  representatiye  in  the  other  continent  than  to  any  other  genus 
in  its  own  region. 


America. 
AmoMoa,  5  tpedea,  tropical,  betides 
one  tnie  Amamoa  in  Africa. 

DUeoearpms,  3  species,  tropical. 

Drypetes^  9  species,  tropical  and 
nor^em  subtropical. 

Hieronyma,  8  to  10  species,  tropical. 


Biekeria,  3  species,  tropical. 


Old  World. 

Cleistanthus,  22  species,  from  Africa 
to  Australia  and  passing  thrcAigh 
Bridelia  into  PkyllaiUkui. 

Lachnosiylis,  1  species,  extratropi- 
cal  South  Africa. 

Cyclottemon,  18  species,  tropical 
Africa  and  Asia ;  and  HemieyeUa 
9  species,  Indo*Australian  region. 

M(B9obotrya,  1  tropical  African  spe- 
cies, coDDecting  Hieronyma  with 
the  Old-World  Antidesma  and  its 
■Hies. 

Thecacorie,  4  species,  tropical  Africa 

and  Madagascar,  connecting  Ri- 

cheria  with  the  Old-World  An- 

tidesma  and  its  allies. 

All  the  aboye  appear  to  be  much  more  isolated  in  the  New 

than  in  the  Old  World,  thus  fayouring  the  theory  of  their  ancient 

African  origin. 

3.  Genera  peculiar  to  each  Oontinent^  without  near  Bepresentatives 
in  the  other. 
(1)  America. — In  the  following  enumeration  I  distinguish  as 
the  Brazilian  region  the  whole  of  tropical  South  America  east  of 
the  Andes,  including  Ouiana;  and^  the  West-Indian  includes 
sometimes  the  maritime  districts  of  Columbia  and  Central  Ame- 
rica, though  the  peculiar  genera  are  usually  almost  limited  to 
Cuba  and  Jamaica*  The  peculiar  American  genera  of  Eucrotonee 
and  HippomanesB,  and  some  others  already  noticed,  are  not  here 
repeated. 

Brazilian  region. 

Chili. 

Brazilian  region. 

Chili  (connected  with  Aleurites  ?). 


I^anhea. 

1  species. 

Mxtoaneon. 

I  species. 

Pogonophora. 

1  species. 

I  species. 

Digitized  by 


Google 


262 

TetrorekidiMm, 

Cunuria, 

Micrandra. 

Hevea. 

Joannesia. 

Garcia, 

Pausandra. 

Sapotia, 

Argithamnia. 


Caperonia. 

Pteudocroton, 

Manihot 

Pachyttroma, 

Bemardia. 

Adelia* 

Leucocroton, 

Caryodendron. 

Conceveiba. 

Gavarretia, 

Lasiocroton, 

Astrococcus, 
Angostyles. 
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4  species. 
2  species. 
2  species. 
9  species. 
1  species. 
1  species. 
1  species. 
1  species. 
37  species. 


19  species. 

1  species. 

80  species. 

1  species. 
24  species. 

7  species. 
2  or  3  species. 

2  species. 

3  species. 
1  species. 
1  species. 

1  species. 
1  species. 


Brtzilian  region. 

Brazilian  region. 

Brazilian  region. 

Brazilian  region. 

Brazilian  region. 

West-Indian  region. 

Brazilian  region. 

Brazilian  region. 

From  Chili  and  Bnenos  Ayres,  OTer 
the  Brazilian  and  West-Indian  re- 
gions, to  Mexico  and  the  Southern 
United  States. 

Brazilian  and  West-Indian  regious. 

West  Indies. 

Brazilian  region. 

Brazilian  region. 

Brazilian  and  West-Indian  regions. 

West  Indies. 

West  Indies. 

Brazilian  region. 

Brazilian  region. 

Brazilian  region. 

West  Indies  (connected  with  the  Asiatic 
Mallotusl). 

Brazilian  region. 

Brazilian  region. 


It  will  be  observed  that  these  genera  are  mostly  perfectly  de- 
tached, Deither  forming  connecting-links  between  any  two  genera 
nor  passing  gradually  into  any  other  one.  Two,  Avellanita  and 
Lasioeroton,  might  perhaps  be  regarded  as  representatives  of  Old- 
World  genera.  Cunuria^  Micrandra,  Hevea,  and  Joannesia  may 
be  to  a  certain  degree  related  to  each  other ;  so  also  Bernardia 
and  Adelia  ;  and  Manihot,  though  quit«  isolated,  might  be  regarded 
in  some  measure  as  standing  between  Cretan  and  Jatropha, 

(2)  Old  World. — In  the  following  enumeration  I  include  in  the 
Africano- Australian  region  the  whole  of  tropical  Africa  and  Asia, 
the  Mascarene  islands,the  Malayan  archipelago,  tropical  Australia, 
and  the  South-Pacific  islands.  I  distinguish  as  the  Indo-Austra- 
lian  region  the  same  area  to  the  exclusion  of  tropical  Africa  and  / 
Madagascar ;  tropical  Asia  includes  the  Malayan  archipelago  -,/ 
and  the  Mgl^an  region  includes  Malacca  as  well  as  the  A,^]ii- 
pelagD.    The  list,  like  the  preceding  American  list,  does  not 
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include  the  Hippomaneffi  nor  the  genera  endemic  in  Madagascar, 
New  Caledonia,  or  Australia  mentioned  at  the  end. 


Bridelia. 

Actephila. 

Fluggea. 

Breynia. 

Putranjiva, 

Choriophyllum. 

Toxicodendron. 

Mischodon. 

Oldfieldia. 

Bischofia, 

Uapaca, 
Aporosa. 
Dttphniphyllum, 
Bacctturen. 

Antidesma. 

Hymenocardia. 

Cyathogyne. 

DioBlia. 

GdUaria, 

Microdesmis. 

Elateriospemtum. 

Tritaxis. 

Gwotia. 

Bicinodendron. 

Manniophyton. 

Trigonostemon. 
.  Paracroton. 
I  Ostodes. 
^  Codieum, 

Blachia. 

Diniorphocalyx* 

Cluytia, 

Agrostistachys. 
Sumbavia. 
Crotonogyne, 
Chrozophora, 

Speranskia. 


25  species.  Africano- Australian  region. 

10  species.  Indo-Australian  region. 

6  species.  Africano- Australian  region. 
12  species.  Indo- Australian  region. 

2  species.  East  India.            / 

1  species.  Malayan  region .(/ 

2  species.  South  Africa. 
1  species.  Ceylon. 

1  species.  Tropical  Africa. 

1  species.  Tropical  Asia  and  Soutb-Pacific 
islands. 

7  species.  Tropical  Africa  and  Madagascar. 
30  species.  Tropical  Asia. 

11  species.  Tropical  and  eastern  subtropical  Asia. 
33  species.  Tropical  Asia  and  South- Pacific 

islands. 

60  species.  Africano- Australian  region. 

6  species.  Tropical  Africa  and  Asia. 

1  species.  Tropical  Africa,     y 

1  species.  Malayan  region.        / 

12  species.  Malayan  region. 

4  species.  Tropical  Africa  and  Asia. 

1  species.  Malayan  region.     ^ 

3  species.  Tropical  Asia. 
1  species.  East  India. 

1  species.  Tropical  Africa. 

2  species.  Tropical  Africa. 
10  species.  Tropical  Asia. 

1  species.  .     Malayan  region. 

6  species.  \    Tropical  Asia. 

4  species.  \  Malayan  region,  Australia  and  South- 

Pacific  islands. 

6  species.  East  India  and  Eastern  Asia. 

4  species.  Tropical  Asia. 

28  species.  Southern    extratropical   and    tropical 
Africa. 

6  species.  Tropical  Africa  and  Asia. 

1  species.  Malayan  region. 

1  species.  Tropical  Africa. 

6  species.  Europe,  East  Mediterranean,  and  ad- 
joining tropical  regions. 

1  species.  North  China. 
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Tropical  Africa. 
East  India. 
Tropical  Africa. 
Tropical  Africa. 
Africano-Australian  region. 
Tropical  Africa  and  Asia. 
Europe,  Mediterranean  r^on,  extra- 
tropical  Asia. 
Southern  extratropical  Africa. 
Southern  extratropical  Africa. 
Southern  extratropunl  Africa. 
Malayan  region,  v/ 
Tropical  Asia* 

Tropical  Africa  and  Madagascar. 
Tropical  Africa. 
Tropical  Asia. 
Ceylon. 

East  India.  / 

Malayan  region,    r 
Africano-Australian  region. 
Africano-Australian  region. 
Tropical  Asia. 
Malayan  region.  V  . 
Malayan  region,  f 
Malayan  region,    i/  / 
Malayan  region.    1/ 
Tropical  Africa  ana  Asia. 
East  India. 
Tropical  Africa. 
Malayan  region. 
Malayan  region.     ^^ 
Tropical  Africa  and  Madagascar. 
A  considerable  number  of  these  genera,  especially  the  larger 
and  widely  spread  ones,  are  much  less  systematically  isolated,  less 
strictly  limited  than  the  American  ones.    AntidewMy  Ottodet^ 
Olaoxylon,  Mallotus,  and  perhaps  some  others  are  centres  round 
which  several  others  might  be  grouped,  as  we  have  previoualy 
shown  in  PhyllaiUhus  and  Excoscaria ;  and  even  several  of  the 
smaller  apparently  isolated  ones  are  more  frequently  intermediates 
between  or  distantly  connected  with  others  than  in  America, 
although  no  doubt  there  are  several  in  Asia  as  well  as  in  Africa 
to  which  no  affinity  nearer  than  the  general  tribual  connexion  can 
be  traced. 
Analyzing  the  abovelist,  we  have,  in  the  first  place,  three  northern 


Cephaheroton. 

2  species. 

Adenochlana. 

3  species. 

Erythrocoeca. 

1  species. 

Hasskarlia. 

1  species. 

Claosylm. 

42  species. 

Micrococca, 

1  species. 

Mercurialis, 

6  species. 

2  species. 

Adenocline. 

4  species. 

Seidelia. 

1  species. 

Chl9radefUa, 

2  species. 

Cc^lodepas. 

3  species. 

Lepidoturus, 

3  species. 

Neoboutonia. 

3  species. 

Ccehdiscus. 

4  species. 

1  species. 

Tretoia, 

2  species. 

Coccoceras. 

3  species. 

MaUotus. 

70  species. 

Macaranga, 

80  species. 

Homonoia. 

4  species. 

CheUosa, 

1  species. 

3  species. 

Cephalomappa, 

1  species. 

Cladogynos, 

1  species. 

Gelonium, 

12  species. 

Baliospermuffi, 

4  species. 

Phyllobotrya. 

1  species. 

Erismanthus 

1  species. 

MptpTtnus  • 

1  species. 

Pycnocoma, 

8  species. 
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geuera,  Chrozophora  and  Mercurialis  6  species  each,  and  Sperans- 
kia  1  species.  The  two  former,  essentially  European,  appear  to 
have  their  chief  seat  in  the  eastern  Mediterranean  region,  ex- 
tending more  or  less  southwards  into  the  tropics  ;  MercuriaUs  is 
there  connected  through  the  tropical  African  Microeoeca  with  the 
great  Olaoxylon  group.  Chrozophora  and  the  isolated  North- 
Chinese  Speranskia  appear  to  me  to  be  as  distinct  in  character  as 
in  geographical  distribution  from  each  other  as  from  the  American 
Argithamniay  with  which  it  has  been  proposed  to  unite  them. 
Their  old  association  with  Croton  may  not  have  been  so  yerj  far 
wrong  as  is  supposed,  notwithstanding  the  difference  in  the  sta- 
mens which  now  removes  them  to  a  different  subtribe. 

Five  genera  are  extratropical  in  South  Africa,  and  four  of  them, 
comprising  9  species,  exclusively  so.  Three,  Leidesia.  Adenocline^ 
and  Seideliay  are,  like  Mercurialis,  but  in  a  different  direction, 
connected,  through  Microeoeca,  with  the  great  Olaoxylon  group. 
Toxicodendron  is  quite  isolated  and  monotjpic  ;  the  fifth  genus, 
Clutftiay  with  28  species,  is  systematically  isolated,  and  geographi- 
cally only  spreads  into  tropical  Africa  ;  but  it  has  no  near  con- 
nexions there,  still  less  in  any  other  country. 

Thirteen  genera,  comprising  32  species,  are  limited  to  tropical 
Africa  or  only  extend  to  Madagascar.  Seven  of  them  are  mono- 
typic. 

Two  genera,  both  monotypic,  are  limited  to  Ceylon. 

Fifteen  genera,  comprising  84  species,  are  as  yet  only  known 
from  the  Malayan  archipelago  or  Malacca,  or  scarcely  extend  to 
the  South-Pacific  islands.     Nine  of  these  are  monotypic. 

Twenty-one  genera,  with  about  140  species,  are  more  or  less 
generally  spread  over  tropical  Asia  including  the  Malayan  archi- 
pelago, a  few  of  them  extending  to  Australia,  but  none  westward 
into  Africa.    Only  one  of  them  is  monotypic. 

Twelve  genera,  with  above  320  speeies,  are  more  or  less  gene- 
rally spread  over  the  whole  tropical  Africano- Australian  region. 
None  of  them  are  monotypic. 

The  Australian  endemic  genera  of  EuphorbiacesB  (exclusive  of 
Eaphorbieffi  and  StenolobesB)  are  five: — Neorodpera,  2  species, allied 
to  Fhyllanthus ;  Felalostigma,  1  species,  allied  to  the  Indian 
Puk'onfiva ;  Cceilehogyne,  1  species,  allied  to  Alchomea ;  DissUia* 
ria  3  species,  allied  to  the  Malayan  Ohoriophyllwm ;  and  Adriania^ 
5  species,  perhaps  distantly  connected  with  Oroton, 

There  are  nine  New-Caledonian  endemic  genera,  comprising  26 
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specieB,  into  the  connexions  and  geography  of  which  it  would  be 
premature  to  enter  until  the  rich  collections,  now  in  the  Paris 
Herbarium,  shall  have  been  fully  worked  up.  Some  appear  to 
be  quite  isolated,  others  more  or  less  connected  with  the  Malayan 
flora. 

I  pass  over  also  for  the  present  six  Madagascar  genera  com- 
prising 7  species,  which  I  have  not  had  the  opportunity  of  seeing. 
Many  Madagascar  plants  have  been  described  from  single  speci- 
mens, sometimes  imperfect,  in  the  herbaria  of  the  Paris  Museum 
or  of  Dupetit  Thenars ;  and  the  Kew  Herbarium  is  compara- 
tively deficient  in  the  flora  of  this  island,  one  of  the  most  interest- 
ing in  respect  of  botanical  geography.  For  that  reason  it  is 
impossible  now  to  enter  satisfactorily  into  the  questions  con- 
nected with  the  close  affinity  of  various  genera  or  species  endemic 
in  Madagascar  and  in  the  Mexcano-Cuban  regions  respectively. 

In  conclusion,  omitting  the  Eucrotonese,  the  Hippomane»,  and 
the  genera  clustered  round  Phyllanthus,  it  will  be  observed  that 
we  have  in  America  14  monotypic  genera,  of  which  only  one 
or  perhaps  two  show  any  affinity  to  other  American  genera; 
whilst  in  the  Old  World,  among  the  35  montoypic  genera 
at  least  20  may  be  approximated  to  one,  two,  or  more  Old-World 
genera. 

Among  the  smaller,  but  not  monotypic,  American  genera  there 
are  only  three,  or  perhaps  four,  cases  where  two  or  three  can  be 
brought  together  as  being  rather  more  nearly  allied  to  each  other 
than  to  any  others.  In  the  Old  World  at  least  a  dozen  such 
groups  of  two  to  six  allied  small  genera  might  be  formed. 

Taking  the  largest  genera  in  each  continent,  in  America 
Manihot  and  Argithamnia  are  quite  isolated.  In  the  Old- World 
Mallotu9  and  Macaranga  pass  into  each  other ;  and  these,  as  well 
as  Antidesma  and  Claoxyhmy  are  each  surrounded  by  a  number 
of  small  allies  often  connecting  them  vrith  other  more  distant 
ones. 

All  these  considerations,  as  well  as  those  I  have  brought  forward 
in  treating  of  genera  common  to  the  two  continents,  appear  to  me 
to  favour  the  hypothesis  above  announced,  that  the  most  ancient 
home  of  the  order  was  in  the  Old  World,  whence  it  spread 
in  very  remote  times  to  America.  And  if  we  imagine  that  chief 
ancient  home  to  have  been  somewhere  in  the  supposed  tract  ex- 
tending from  tropical  Africa  and  Madagascar  to  Australia  and 
the  Pacific,  there  are  indications  that  in  the  Old  World  there 
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have  been  two  chief  centres  of  preservation  subsequent  differen- 
tiation and  extension — one  in  or  about  east  tropical  Africa,  whence 
the  order  extended  northward  but  sparingly  into  Europe  and 
southward  to  the  Cape,  the  other  towards  the  eastern  extremity, 
where  it  extended  very  sparingly  northward  into  China  and  Japan 
and  more  abundantly  southward  into  Australia. 

I  would  observe,  however,  that  in  speaking  of  the  most  ancient 
home  of  Euphorbiaces  I  do  not  mean  to  go  back  to  that  ancient 
geological  period  when  Central  Europe  enjoyed  a  tropical  climate 
and  the  Arctic  regions  a  temperate  one.  We  have  as  yet  no  evi- 
dence whatever  of  EuphorbiacesB  having  then  existed.  If,  how- 
ever, they  did  then  exist,  BuxesB  may  possibly  be  the  result  of  an 
early  differentiation  even  in  those  times  ;  they  may  have  origi- 
nated in  what  are  now  temperate  regions,  and  from  thence  have 
spread  southwards,  forming  in  America  the  West-Indian  Biun 
and  the  Andine  Styloeerases,  and  in  the  Old  World  the  Biuid 
proper  and  Sarcocacca,  remaining  represented  in  the  north  by 
Pachysandra  and  Simmondsia.  This,  however,  is  not  at  all  opposed 
to  what  has  been  said  of  the  tropical  origin  of  other  extratropical 
Eupborbiaceffi. 


On  the  Existence  of  Carpesium  cemuum  P,  Willd.,  in  Queensland, 
in  a  Letter  addressed  to  the  Society's  Secretary.  By  Lewis 
A.  Bebnays,  Esq.,  F.L.S.,  Yice-Fres.  Queensland  Acclima- 
tization Society. 

[Head  November  7, 1878.] 

I  HAYS  just  returned  from  a  few  days'  trip  among  the  mountain- 
ranges  forming  the  watershed  of  the  Brisbane  Waterworks,  which 
I  spent  in  examining,  accompanied  by  Mr.  F.  M.  Bailey, 
Keeper  of  the  Queensland  Herbarium,  an  able  and  experienced 
botanist.  In  the  course  of  our  rambles  we  fell  in  with  a  species 
of  Carpesium,  probably  the  O,  cemuum^  Willd.,  of  which  I  send 
you  herewith  a  specimen  under  special  cover. 

Some  years  ago  Mr.  Bailey  met  with  a  plant  of  this  genus ;  but 
Baron  Mueller  (to  whom  he  sent  it)  expressed  the  belief  that  it 
must  have  been  imported.  The  discovery  this  time  sets  the  sup- 
position quite  at  rest,  as  the  locality  in  which  we  found  the  speci- 
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men  which  I  send  to  the  Society  is  one  which  has  never  been 
trodden  except  by  an  occasional  wandering  digger,  and  is  quite 
inaccessible  for  wheel-traffic. 

The  existence  of  Carpenum  in  Queensland  must  now,  I  think, 
be  accepted  as  a  fact ;  but  I  shall  be  favoured  by  your  submitting 
my  letter  to  the  Council  of  your  Society,  and  beg  that  you  will 
will  be  good  enough  to  convey  to  me  any  conclusions  at  which 
they  may  arrive. 

Brisbane,  Apnl  l&th,  1878. 


The  specimen  in  question,  after  having  been  laid  before  the 
Council,  was  compared  with  those  in  the  Kew  Herbarium,  and 
shown  to  Mr.  Bentham,  Prof.  Oliver,  and  Mr.  J.  G.  Baker.  They 
all  agree  as  to  its  correct  identification ;  and  the  latter  botanistaddti^ 
in  a  note  : — ^*  The  plant  is  the  true  Oarpesium  eernuwn ;  it  is  knowi> 
in  the  Malay  isles,  but  not  in  Polynesia."   In  the  discussion  follow- 
ing the  reading  of  Mr.  Bernays's  letter  at  the  Society's  Meeting, 
the  general  impression  remained  that  though  doubtless  the  plant 
is  C,  cemuum,  the  evidence  of  its  being  indigenous  to  Australia 
is  still  somewhat  equivocal,  especially  seeing  that  the  said  plant 
is,  so  to  say,  a  common  weed  in  India,  and  therefore,  in  a  variety 
of   ways,   might    have    got    accidentally  introduced    into    the 
Australian  area. — Bditob. 


Digitized  by 


Google 


MB.  A.  W.  BEKlfETT  01^  0LEI8T0GAMIC  FLOWXBS. 

Notes  on  Cleistogamic  Flowers;  chiefly  of  Viola,  OxalU,  and 
Impatiens.  Bj  AjiPbed  W.  Benkett,  M.A.,  B.Sc,  F.L.S., 
Lecturer  on  Botany  at  St.  Thomas's  Hospital. 

[Bead  NoTember  7, 1878.] 

The  most  important  records  of  observations  hitherto  made  on  the 
closed  self-fertilized  flowers  which  some  plants  possess  are  those 
by  D.  Miiller  in  the  *  Botanische  Zeitung '  for  1857,  by  Micha- 
let  in  the  *  Bulletin  de  la  Soci^te  Botanique  de  France '  for  1860, 
bj  Ton  Mohl  in  the  *  Botanische  Zeitung '  for  1863,  and  by  M. 
£uhn  in  the  same  journal  for  1867.  These  and  some  other  scat- 
tered notes  are  admirably  summarized,  and  supplemented  with 
some  obseryations  of  his  own,  by  Mr.  Darwin,  in  the  last  chapter 
of  his  *  Different  Forms  of  Flowers  on  Plants  of  the  same  Species ' 
(1877).  I  am  not  aware,  however,  that,  with  the  exception  of  my 
paper  on  the  closed  self-fertilized  flowers  of  Impatiens  Julva,  the 
English  reader  has  access  to  any  original  drawings  of  this  inter- 
esting class  of  flowers.  This,  and  the  important  bearing  on  the 
laws  of  the  fertilization  of  flowers  of  any  addition,  however  slight, 
to  our  knowledge  of  the  structure  and  function  of  these  flowers, 
must  be  my  excuse  for  bringing  the  following  imperfect  notes 
before  the  Fellows  of  the  Linnean  Society.  My  observations  on 
Vioh  sylvatica,  Oxalis  Aeetosella,  and  Impattens  noli'me-tangere 
were  made  on  wild  specimens  gathered  in  August  and  September 
in  a  mountainous  part  of  Wales ;  those  on  the  other  species  of 
Viola  and  Impaiiens  on  specimens  from  the  Botanic  Gardens  at 
Eew  and  in  the  Begent's  Park,  during  September  and  the  early 
part  of  October  of  the  present  year  (1878). 

Viola. 
V.  cucullatay  Ait.  (North  America). — This  common  North- 
American  violet  produces  through  the  autumn  abundance  of  cleis- 
togamic flowers  on  long  erect  pedicels  springing  from  near  the 
crown  of  the  root.  They  are  fully  one  third  of  an  inch  in  length, 
the  largest  I  am  acquainted  with  in  any  species  of  violet,  and 
exceedingly  favourable  for  observation.  I  have  had  but  little 
opportunity  of  observing  their  fertility,  and  comparing  it  with  that 
of  the  perfect  vernal  flowers.  The  calyx  consists  of  five  nearly 
equal,  Unear^lanceolate,  slightly  auricled  sepals,  which  are  imbri- 
cate, and  never  open,  even  at  the  tip,  until  the  growth  of  the  fer- 
tilized capsule  forces  them  apart.    The  corolla  is,  as  far  as  I  could 
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detect,  entirely  Buppressed.  The  ovary  is  large  and  conical,  and 
is  surmounted  by  a  style  and  stigma  which  at  once  attract  atten- 
tion. The  form  of  these  organs  in  the  perfect  flowers  of  this 
section  of  Viola  (I  have  had  no  opportunity  of  observing  them  in 
this  particular  species)  are,  as  is  well  known,  as  follows :— The 
elongated  style  rises  on  the  summit  of  the  ovary  from  a  very 
narrow  base,  gradually  thickening  upwards,  and  bearing  the 
stigma,  in  appearance  remarkably  like  the  beak  of  a  bird,  the 
actual  stigmatic  surface  being  a  minute  cavity  (h)  on  the  upper  side 
of  this  beak  near  its  extremity  (fig.  1).  In  the  deistogamic 
Fig.  1.  Pig.  2. 


Viola  odorata.     1.  Stamens  and  pistil  of  perfect  flower ;  6,  stigmatio  cavity. 
2.  Perfect  stamen. 

flowers  the  style  is  very  short,  and  curved  over  in  a  semicircle, 
the  flat  stigmatic  surface,which  faces  downwards,  being  perforated 
by  a  funnel-shaped  cavity,  as  shown  in  figs.  3,  4,  and  5.  The 
.  stamens  present  as  great  a  divergence.  Instead  of  the  five  sessile 
anthers,  each  consisting  of  two  closely  approximate  anther-lobes 
Fig.  3.  Fig.  4.  Fig.  6. 


\ 


Viola  cucullata.    3.  Pistil  of  cleisiogamic  flower.    4.  Section  of  same,  sbowing 
perforation  through  the  style*.    5.  Front  view  of  the  stigmatic  oayity. 

opening  by  longitudinal  slits,  and  surmounted  by  a  membranous 

"^  In  order  to  make  the  drawing  clearer,  the  channel  through  the  style  ia  made 
considerably  wider  than  it  is  in  nature. 
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Fig.  6. 


orange-yellow  extension  of  the  connective  (fig.  2),  the  number  is 
reduced  to  two,  or  the  merest  rudiments  are  discernible  of  the 
other  three ;  these  two  (fig.  6)  hare  long,  brown,  strap-shaped 
filaments,  ending  in  a  large  brown  spoon-shaped  pro- 
longation of  the  connective,  at  the  base  of  which  are 
placed  the  two  anther-lobes  at  some  distance  from 
one  another  and  opening  bj  terminal  pores.  These 
anther-lobes  attach  themselves  with  such  strength 
to  the  recurved  stigma  that  they  adhere  to  it  with 
the  growth  of  the  ovary,  the  filaments  being  rup- 
tured at  their  base  (figs.  7,  8).  Here  they  may  fre- 
quently be  seen  even  when  the  capsule  is  nearly 
mature.  Finally,  the  pollen-grains  are  very  few  in 
number,  of  very  small  size,  and  their  cell-wall  evi- 
dently very  thin  and  transparent.  The  structure  is,  it  will  be 
seen,  in  all  important  points  identical  with  that  described  by 

Kg.  7.  Kg.  8. 


V.  cucullata. 
Fertile  sta- 
men. 


Viola  cueuUcUcL    7.  Side  view  of  pistil,  with  stamen  attached  to  stigma. 
8.  Front  yiew  of  pistil,  with  two  stamens  attached  to  stigma. 

Darwin  in  the  case  of  V,  canina ;  and  there  is  also  one  other  point 
of  resemblance.  Darwin  describes,  in  the  case  of  the  species  just 
named,  and  Michalet  in  that  of  V.  alba,  an  open  passage  conduct- 
ing from  the  funnel-shaped  stigmatic  cavity  to  the  upper  part  of 
the  ovary.  This  was  most  clearly  evident  in  V.  cucullata  (as 
shown  in  ^g.  4),  as  well  as  in  other  species  subsequently  examined. 
What,  however,  the  purpose  of  this  passage  may  be  is  more  diffi- 
cult to  determine.  Is  it  for  the  passage  of  the  pollen-tubes  P 
Darwin  states  that  he  "  was  able  to  trace  the  tubes  from  the  grains 
Bome  way  down  the  stigma,"  but  does  not  say  that  they  made 
their  way  down  this  passage.  In  none  of  the  various  descriptions 
of  cleistogamic  flowers  have  I  been  able  to  find  that  the  actual 
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entry  of  the  tubes  into  the  oYules  has  been  observed ;  nor,in  tiie 
yerj  large  number  of  specimens  examined  by  me,  have  I  been 
completely  successful  on  this  point.  It  appears  to  me  that,  as 
D.  Miiller  and  Yon  Mohl  observe,  the  process  must  take  place 
iKrith  great  rapidity,  and  be  consequently  very  difficult  of  detection. 
It  is,  however,  very  easy  to  get  good  sections  of  the  opening  of 
this  passage  into  the  ovary,  and  I  have  never  been  able  to 
detect  the  least  trace  of  pollen-tubes  entering  the  ovary  by  this 
means.  Moreover,  where  they  can  be  seen  passing  from  the 
anther  into  the  stigma,  they  enter,  as  it  seems  to  me,  not  the 
funnel-shaped  cavity  but  its  anterior  wall  (figs.  4, 5,  h).  The  struc- 
ture of  the  ovules  in  Viola  seems  also  to  negative  the  probability 
of  the  pollen-tubes  entering  the  ovary  in  this  way.  These  exhibit 
in  this  genus,  as  is  well  known,  an  extreme  instance  of  the  ana- 
tropous  structure,  which  is  as  marked  in  the  cleistogamic  as  in  the 
perfect  flowers,  the  large  micropyle  being  brought  into  very  near 
contact  with  the  wall  of  the  ovary.     This  p.    g 

structure  would  appear  to  be  a  decided  dis- 
advantage if  the  poUen-tubes  reached  the 
ovary  through  the  open  passage  at  its  apex ; 
and  I  am  inclined  to  think  that  their  mode  of 
access  must  be  the  same  as  that  observed  by 
Dr.  P.  M.  Duncan  in  the  case  of  Primula, 
through  the  tissue  of  the  wall  of  the  ovary 
itself,  whence  they  diverge  in  close  proximity 
to  the  placenta,  and  consequently  to  the  mi-  Viola  ^IwUica. 
cropyle  of  the  ovule.  I  express  this  opinion,  General  view  of  deia- 
however,  with  considerable  diffidence;   and  g*""^    o^»' 

more  exact  observations  on  this  point  are  wanted,  as  well  as  on 
the  purpose  of  the  passage  through  the  style,  which  Mr.  Darwin 
states  does  not  exist  in  the  perfect  flowers  of  V,  eanina. 

V,  81/lvatica,  Fries. — The  cleistogamic  flowers  appear  in  great 
numbers  throughout  the  autumn.  They  are  about  one  eighth  of 
an  inch  in  length.  The  calyx  (fig.  9)  consists  of  five  sepals,  which 
are  only  slightly  imbricate  and  unequal  in  size ;  two  adjacent 
(inferior)  sepals  are  prolonged  at  the  base  into  an  auricle,  and 
also  somewhat  overlap  the  rest  at  the  apex ;  the  two  lateral  ones 
are  the  smallest,  and  the  superior  sepal  is  of  intermediate  size. 
The  corolla  is,  as  far  as  I  could  detect,  completely  abortive.  The 
ovary  is  nearly  spherical ;  the  style  is  very  short  and  curved,  so  as 
to  form  a  semicircle,  the  stigmatic  surface  facing  downwards,  as 
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in  F.  eueullata.    The  fertile  Btamens  (fig.  10)  resemble  in  im- 
portant  points  of  structure  those  of  the  last-named  species,  but 
the  terminal  prolongation  of  the  connective  is  much 
broader  and  larger,  in  shape  like  a  hood,  and  toothed 
at  the  side ;  the  two  anther-lobes  are  often  a  consi- 
derable distance  apart,  and  are  ciliated  at  the  mar- 
gin.     The  number  of  fertile  stamens  varies.     Most 
usually  there  are  only  two,  which  are  coherent  by 
their  edges,  the  two  hood-like  connectives  overlap- 
ping one  another  and  forming  a  cap  which  is  closely 
applied  to  the  stigmatic  surface,  completely  covering 
it  up  (fig.  11),  and  only  detached  from  it  with  diffi- 
culty, the  filaments  being  ruptured  at  the  base  by    ^-  »ylvatica, 
the  growth  of  the  ovary,  as  in  the  last  species.     Oc- 
casionally there  are  four  fertile  stamens,  which  are 
then  coherent  in  pairs,  each  pair  forming  a  cap.    In  one  instance 
I  found  five ;  but  the  fifth,  which  stood  by  itself  at  the  back  of  the 
ovary,  had  only  a  single  anther-lobe.     The  remaining 
stamens  are  almost  always  present  in  a  rudimentary 
condition,  and  consist  of  an  obovate  or  subulate  brown 
filament,  nearly  as  long  as  the  fertile  stamens,  denti- 
culate at  the  margin,  and  without  a  trace  of  anther- 
lobes  (fig.  12).     The  anther-lobes  open  by  apical 
pores,  which  are  in  immediate  contact  with  the  an- 
terior lip  of  the  stigmatic  cavity ;  and  the  pollen- 
tubes  may  be  distinctly  seen  ascending  vertically 
through  the  pores.     The  pollen-grains  are  extremely 
few  in  each  anther-lobe,  minute,  ellipsoidal,  and  with     ^-^^^^^^ 
transparent  cell-wall.     In  order  to  test  the  fertility  pi8tii,with8ta- 
of  these  cleistogamic  flowers,  I  counted  the  ovules  men  attached 
in  a  number  of  unfertilized  ovaries,  and  the  seeds  in       ^°«°^*- 
a  number  of  mature  capsules  which  were  evidently  the  product  of 
closed  flowers.     In  six  unfertilized  ovaries  I  found        Fig.  12. 
an  average  of  13  ovules,  the  number  varying  from 
10  to  18.     In  twenty  mature  capsules  the  number  of 
seeds  varied  between  4  and  20,  the  average  being 
12'5.    It  is  evident,  therefore,  that,  as  far  as  these 
numbers  offer  any  indication,  but  few  of  the  ovules 
remain  unimpregnated.  It  should,  however,  be  noted 
that  in  almost  every  plant  of  F.  sylvatica  which  I  ex- 
amined (and  these  were  a  very  large  number)  I  ob-  Bawra  rt^^. 


Digitized  by 


Google 


274  MB.  A.  W.  BKNKETT  ON  CLlSTSTOGA.lffIC  FL0WEE8. 

served  withered  abortive  capsules,  evidently  the  result  of  cleis- 
togamic  flowers,  which  contained  nothing  but  unimpregnated 
ovules. 

On  specimens  of  F.  8ylvatica  observed  in  the  Segent's  Park 
Botanic  Gardens  near  the  end  of  September,  I  found  two  flowers 
which  presented  interesting  stages  of  transition  between  the  per- 
fect and  the  cleistogamic  forms.  In  the  first,  the  corolla  con- 
sisted of  five  spathulate  petals,  blue,  and  slightly  ex  sorted  beyond 
the  calyx,  one  of  them  being  much  larger  than  the  rest  and  swollen 
at  the  base,  but  not  prolonged  into  a  spur.  There  were  four  an- 
theriferous  stamens,  nearly  the  shape  of  those  in  the  ordinary 
cleistogamic  flowers,  but  with  rather  shorter  filaments,  two  of 
them  uniting  into  the  usual  hood-like  cap  to  the  stigma.  The 
pollen-grains  were  very  numerous,  the  shape  and  size  of  those  of 
the  perfect  flowers,  and  were  putting  out  abundance  of  pollen- 
tubes  into  the  tissue  of  the  stigma,  one  grain  being  observed 
with  as  many  as  three  tubes.  The  style  and  stigma  were  nearly 
the  shape  of  those  of  the  ordinary  closed  flowers,  but  the  stig- 
matic  surface  not  so  flat.  In  the  second  flower  the  corolla  con- 
sisted of  five  nearly  white,  very  imperfectly  developed  petals. 
The  stamens  and  pistil  were  those  of  the  perfect  flowers — the 
former,  five  in  number,  having  all  sessile  anthers  surmounted  by 
a  bright  orange-yellow  prolongation  of  the  connective,  while  the 
ovary  terminated  in  a  long  narrow  style  and  beak-like  stigma, 
bent  nearly  at  right  angles.  No  indication  was  observed  of  im- 
pregnation of  the  ovules.  In  the  first  of  these  intermediate 
flowers,  therefore,  the  organs  of  reproduction  partook  almost 
entirely  of  the  character  of  those  of  the  usual  cleistogamic  flowers, 
with  the  exception  of  the  form  and  size  of  the  pollen-grains,  which 
were  entirely,  and  the  corolla  partially,  of  the  nature  of  those 
found  in  the  perfect  flowers.  The  second  was  an  ordinary  perfect 
flower,  with  the  exception  of  the  rudimentary  corolla. 

V.florihunda,  Jord.  (France) . — The  cleistogamic  flowers  are  borne 
in  the  axils  of  the  leaves  on  the  low  creeping  stems  which  develop 
in  the  summer  and  autumn.  The  calyx,  consisting  of  five  nearly 
equal  lanceolate  sepals  without  auricles,  is  borne  on  an  elongated 
hairy  pedicel.  The  corolla  consists  of  five  brown,  equal,  mem- 
branous scales,  nearly  as  large  as  the  sepals,  which  form  a  cap 
completely  covering  up  the  reproductive  organs.  There  are  ^^t 
stamens,  all  fertile,  with  a  brown  hood-like  membrane  to  the  con- 
nective rising  above  the  anther-lobes,  resembling  that  of  F.  «*- 
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eullata,  one  pair  of  anthers  being  closely  adpressed  to  the  stigma. 
.  The  ovary  is  slightly  hairy,  the  style  very  short  and  curved  in  a 
semicircle,  so  that  the  stigmatic  surface  faces  downwards.  This 
was  the  structure  in  two  flowers  that  I  examined.  In  two  other 
perfectly  closed  flowers,  borne  in  similar  situations  (in  the  early 
part  of  October),  the  structure  was  very  nearly  the  same  as  in  the 
normal  perfect  flowers,  except  that  the  petals  were  small,  trans- 
parent, and  colourless.  The  stamens  had  sessile  anthers  sur- 
mounted by  a  transparent  colourless  prolongation  of  the  connec- 
tive, the  style  was  erect  and  elongated,  and  the  stigma  bent  at  right 
angles.  There  was  no  indication  that  fertilization  had  been 
accomplished  in  these  flowers.  I  observed  no  flowers  in  any  in- 
termediate stage  between  these  two  kinds  of  closed  flowers.  I 
could  not  detect  any  tendency  of  the  ripe  capsules  to  bury  them- 
selves in  the  earth,  as  is  stated,  by  D.  Miiller,  Vaucher,  and  Lecoq, 
to  be  the  case  with  those  of  V.  odorata. 

v.  stigittata.  Ait.  (North  America). — The  cleistogamic  flowers 
present  considerable  resemblance  in  appearance  and  in  position 
to  those  of  V,  cucullata,  but  are  somewhat  smaller.  In  the 
flowers  examined  by  me  there  were  only  two  fertile  and  one 
abortive  stamen ;  the  two  fertile  ones  have  long  filaments  and 
large  hood-like  prolongations  of  the  connective,  which  adhere 
firmly  to  the  stigma  even  when  the  capsule  has  attained  a  consi- 
derable size  ;  the  very  short  style  and  stigma  are  depressed  in  the 
hollow  of  the  obovate  ovary.  The  anther-lobes  are  approximate, 
and  evidently  dehisce  by  terminal  pores.  The  corolla  is  alto- 
gether wanting.  Both  in  this  species  and  the  next  the  capsules 
contain  a  considerable  number  of  unfertilized  ovules. 

V.  elatioTy  Fries  (Central  Europe). — The  cleistogamic  flowers 
are  borne  in  the  axils  of  the  leaves  on  the  erect  stem.  In 
the  single  one  which  I  have  had  the  opportunity  of  dissecting, 
the  five  sepals  are  of  a  purple  colour.  There  are  only  two  fertile 
stamens,  which  are  attached  to  the  bases  of  the  two  anterior 
sepals,  and  resemble  in  all  important  points  those  of  V,  cucullata, 
I  observed  no  barren  stamens.  The  short  semicircular  style  and 
flat  stigma  altogether  resemble  those  in  the  species  already  de- 
scribed. 

OXALIS. 

0.  Acetosella,  Linn. — ^The  cleistogamic  flowers  are  produced 
abundantly  in  the  summer  and  autumn,  in  the  same  position  as 
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the  vernal  perfect  flowers.  The  pedicels  are  shorter,  and  the  huds 
and  the  young  fruit  are  pendent ;  but  the  ripe  capsule  is  erect ; 
and  in  this  flower,  as  in  the  sweet  violet,  I  was  unable  to  detect 
the  tendency,  described  by  Michalet  and  Von  Mohl,  of  the  cap- 
sules to  bury  themselves  in  the  earth.  The  closed  flowers  are 
about  one  sixth  of  an  inch  in  length,  and  do  not  present  by  any 
means  the  same  diversity  of  structure  from  the  normal  perfect 
flowers  as  is  exhibited  in  the  case  of  Viola.  The  five  sepals  are 
lanceolate,  green,  mottled  with  brown,  and  never  expand.  The 
corolla,  which  I  never  found  to  be  entirely  suppressed,  presents 
great  diversity  in  its  degree  of  development ;  the  petals  are  some- 
times entirely  included,  and  remain  green,  while  sometimes  they 
assume  a  white  colour,  their  tips  being  exserted  beyond  the  calyx, 
in  that  case  all  the  five  petals  are  pushed  off  in  the  form  of  a  cap 
by  the  growth  of  the  ovary.  The  ten  stamens  all  produce  pollen ; 
the  five  inner  and  longer  ones  have  their  anthers  on  a  level  with 
and  resting  on  the  five  stigmas  (fig.  13) ;  while  pig.  13. 
the  anthers  of  the  five  outer  stamens  do  not  reach 
more  than  halfway  up  the  ovary,  and  appeared 
to  me  to  be  functionless.  Darwin,  however, 
has  seen  pollen-tubes  from  these  reach  the 
stigma ;  while  Michalet,  on  the  other  hand,  de- 
scribes them  as  sterile,  or  even  frequently  abor-  /v^^  ^gtoteUa. 
tive.  The  capsules  contain  numerous  seeds,  and  Pistil  and  stameoB 
are  provided,  like  those  of  the  perfect  flowers,  of  ^deistogamic 
with  elastic  valves  ;  but  I  had  no  opportunity  of 
comparing  the  fertility  of  the  closed  and  perfect  flowers. 

Impatiens. 

/.  noli-me'tangere,  Linn. — The  small  cleistogamic  flowers  are 
produced  in  abundance,  unquestionably  at  the  same  time  as  the 
handsome  open  flowers,  and  on  the  same  plant  and  same  branch, 
thus  presenting  a  contrast  to  what  I  formerly  observed  in  the 
case  of  J.  fuha*.  The  calyx  presents  a  strong  resemblance  to 
that  of  the  closed  flowers  of  the  last-named  species,  constituting 
a  small  brown  cap  which  becomes  detached  at  the  base  by  the 
growth  of  the  capsule,  and  which  completely  covers  up  the  organs 
of  reproduction.  The  Ave  stamens  are  similar  to  those  of  the 
closed  flowers  of  I,  fiilva ;  the  fllament  is  strap-shaped,  nearly 
straight,  transparent,  and  terminates  in  an  arrow-shaped  anther ; 
*  See  'Journal  of  Linnean  Society,  Botany/  1872,  vol.  ziii.  p.  147. 
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the  pollen-graiiiB  are  yerj  few  in  number,  of  small  size,  and  are 
not  connected  together  by  threads,  as  is  the  case  with  those  of 
the  perfect  flowers.  In  the  perfect  flowers  the  anthers  contain 
bmidles  of  raphides  about  the  length  of  the  pollen-grains  ;  but 
these  I  neyer  observed  in  the  case  of  the  closed  flowers.  A  slight 
but  yerj  interesting  yariation  from  the  usual  structure  of  the 
dosed  flowers  was  observed  in  three  instances.  In  all  the  re- 
mainder of  the  yerj  large  number  which  I  examined  the  brown 
calyx  broke  away  smooth  from  the  receptacle  as  a  regular  conical 
cap  (as  shown  in  fig.  14),  not  manifesting    „.    , ,  «    ,  • 

the  least  trace  of  a  division  mto  distinct 
sepals.  In  these  three  instances,  however, 
the  cap  exhibited  a  protuberance  a1>  one 
side  (fig.  15,  h),  clearly  a  rudimentary  sur- 
vival of  the  lait^^espur-shapednectary  which  -      ^.         ,.      . 

.  .     ^,  f    .  n  Impattens  noh-me-tangere. 

IB  SO  conspicuous  in  the  perfect  flowers.     14.  Cap-like  calyx  of  dels- 

L  parvijhra.  DC.  (Northern  Europe),      togamic  flower,  ordinary 

xjf  v  i.ii.ji.^  ^orm.      15.    The  same, 

—I  have  never  been  able  to  detect  any     ^i^  rudiment  of  neo- 

cleistogamic  flowers  in  this  species,  which  tary  b, 
comes  up  in  great  abundance  and  flowers  very  freely  every  year 
in  the  Begent's  Park  Botanic  (hardens,  as  well  as  in  my  own 
garden.  The  plant  seems  invariably  to  produce  abundance  of 
capsules  which  are  undoubtedly  the  products  of  the  perfect  flowers, 
as  may  be  seen  by  the  withered  stamens  which  frequently  adhere 
to  the  apex.  In  no  case  have  I  found  a  capsule  surmounted  by  a 
brown  cap,  as  in  the  case  of  Lfulva  and  J.  noli-me-tangere.  In- 
dependently of  the  much  smaller  size,  the  flower  presents  consi- 
derable differences  from  those  of  these  two  species ;  and  there  is 
by  no  means  the  same  difficulty  in  understanding  how  fertilization 
can  take  place  as  there  is  in  the  case  of  Lfulva  (see '  Joum.  Linn. 
Soc.,  Bot.'  vol.  xiii.  p.  150).  The  whole  flower  does  not  drop  in  one 
piece,  as  is  the  case  in  this  latter  species ;  but  first  the  sepals  and 
petals  separately,  and  then  the  stamens,  the  filaments  breaking 
away  at  their  base,  while  the  five  coherent  anthers  frequently  re- 
main attached  to  the  stigmas  for  a  considerable  time.  The  pollen 
is  loose  and  powdery,  and  not  attached  together  by  threads.  The 
five  stigmas  are  frequently  expanded,  and  apparently  in  a  recep- 
tive condition,  after  the  stamens  and  the  rest  of  the  flower  have 
been  thrown  off,  a  state  of  things  which  I  have  never  seen  in 
either  of  the  two  other  species,  Mr.  Henslow  says  that  they  are 
self-fertilized. 


Digitized  by 


Google 


278  MB.  A.  W.  BEOTHBTT  OK  CLEI8T0QAMIC  PL0WBB8. 

I.  fflanduHfera,  Am.  (Ceylon),  does  not  appear  to  bear  cleis- 
togamic  flowers.  I  observe  that,  in  his  *  Flora  of  British  India,* 
Sir  J.  D.  Hooker  states  that  the  capsule  is  unknown. 

General  Bemarks. 

It  will  be  observed  that  cleistogamic  flowers  are  of  two  kinds : 
first,  tliose  which  hardly  differ  from  the  perfect  open  flowers  in 
any  other  respect  than  the  partial  or  entire  suppression  of  the 
corolla  and  the  closing  of  the  calyx ;  secondly,  those  in  which 
there  is  a  distinct  modification  of  one  or  more  parts  of  the  flower 
to  aid  in  the  process  of  self-fertilization.  The  first  kind,  which 
may  perhaps  be  called  "  homocleistogamic,"  are  well  illustrated 
in  the  case  of  Oralis  Acetosella  and  in  that  of  Drosera  rotundifolia, 
as  described  by  Mr.  Darwin ;  the  second  kind,  or  "  heterodeisto- 
gamic,"  by  the  dimorphic  species  of  Viola  and  Impatiens,  There 
is  not  of  course  any  exact  line  of  demarcation  between  the  two 
kinds,  and  intermediate  forms  occur,  as  in  Viola  sylvatiea ;  while 
the  homocleistogamic  pass  insensibly  into  the  normal  open  flowers. 
I  was  at  first  disposed  to  think  that  these  two  kinds  of  closed 
flowers  might  have  arisen  in  different  ways,  the  one  by  degrada- 
tion, the  other  as  a  rudimentary  form  of  the  organ.  But  that  the 
heterocleistogamic  flowers  are  really  degraded  normal  flowers  is, 
I  think,  sufficiently  shown  by  the  frequent  occurrence  in  them  of 
points  of  structure  which  are  absolutely  useless  to  them  when 
self- fertilized,  and  which  can  only  be  regarded  as  survivals  from 
the  normal  flowers — as,  for  instance,  the  abortive  stamens  in 
Viola ;  the  occurrence  of  the  short  outer  whorl  of  stamens  in 
Oxalis ;  and,  as  Mr.  Darwin  points  out,  the  fact  that  in  the  cleisto- 
gamic flowers  of  Ononis  columna  the  ten  filaments  are  united 
together  into  a  tube.  Again,  in  the  extremely  heterocleistogamic 
flowers  of  Impatient  noli-me-tangere^  I  do  not  know  on  what 
other  theory  to  account  for  the  fact,  insignificant  as  it  may  seem 
in  itself,  to  which  I  have  already  alluded,  that  the  brown  cap-like 
calyx  has  occasionally  a  protuberance  on  one  side,  which  is  evi- 
dently a  rudimentary  nectary.  If,  however,  this  hypothesis  is 
correct,  it  is  very  remarkable  how  comparatively  rarely  we  find 
intermediate  forms  between  the  perfect  and  the  closed  flowers  in 
these  species. 

The  next  point  which  attracts  our  attention  is  the  large  num- 
ber of  organs  which  have  been  correlatively  modified  in  the  ex- 
treme heterocleistogamic  flowers.    Take,  for  instance,  any  of  the 
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species  described  abo7e  of  the  genus  Viola,  We  baye  (1)  dimi- 
nution in  size  of  the  calyx,  and  especiallj  of  the  auricles  at  the 
base  of  the  sepals ;  (2)  entire  or  complete  abortion  of  the  corolla 
and  consequently  of  the  nectary ;  (8)  diminution  in  the  number 
of  perfect  stamens  ;  (4)  elevation  of  the  anthers  on  an  elongated 
filament,  together  with  the  entire  suppression  of  the  nectariferous 
appendages  to  the  two  inferior  stamens  ;  (6)  great  increase  in 
the  relative  size  of  the  prolongation  of  the  connective  and  loss  of 
its  brilliant  orange  colour  ;  this  is  accompanied  by  a  diminution 
in  size  and  a  separation  of  the  anther-lobes  ;  (6)  alteration  in  the 
mode  of  dehiscence  of  the  anthers  ;.  (7)  diminution  in  number  of 
the  pollen-grains  ;  (8)  diminution  in  size  and  complete  alteration 
in  texture  of  the  poJlen-grains  ;  (9)  great  decrease  in  length,  and 
complete  alteration  in  shape,  of  the  style ;  (10)  complete  alteration 
in  form  and  position  of  the  stigraatic  cavity  ;  (11)  formation  of  a 
"  tube-connecteur  "  through  the  style.  With  regard,  however,  to 
this  last  point,  the  statement  that  no  such  tube  exists  in  the  elon- 
gated style  of  the  normal  flowers  of  F.  canina  (sylvattca)  is  made  on 
the  authority  of  Mr.  Darwin  (*  Forms  of  Plowers,*  p.  815) ;  but  I 
am  inclined  to  doubt  its  correctness.  At  all  events,  in  the  few  per- 
fect flowers  of  F.  odorata  which  I  have  had  the  opportunity  of 
examining  in  reference  to  this  point,  there  clearly  is  such  an  open 
passage  (see  ^g.  1,  h).  Moreover,  in  our  ordinary  text-books  the 
style  of  F.  tricolor  is  described  as  being  perforated  by  a  similar 
channel  (see,  e,  ^.,  Sachs's  *  Text-book  of  Botany,'  8rd  ed.,  English 
translation,  fig.  364,  p.  499).  Even,  however,  if  this  be  omitted, 
the  number  of  correlated  modifications  is  sufficiently  remarkable. 
If  we  look  at  the  number  of  species  of  violet  in  which  these  flowers 
occur,-  and  the  remarkable  similarity  of  the  ten  or  eleven  modifi- 
cations in  them  all,  we  are  forced  to  the  conclusion  that  they 
mast  have  originated  before  the  differentiation  of  these  species, 
which  are  spread  widely  over  the  globe.  On  the  other  hand, 
all  the  species  of  Viola  in  which  cleistogamic  flowers  occur  belong 
to  the  section  Nominium ;  while  in  the  section  Melanium,  to 
which  F.  tricolor  belongs,  none  have  yet  been  detected;  and  we 
may  therefore  suppose  that  the  first  production  of  these  flowers 

was  subsequent  to  the  differentiation  of  the  genus  into  subgenera. 
The  observation  of  the  actual  impregnation  in  these  flowers  is, 

as  I  have  already  observed,  attended  with  the  greatest  difficulties. 

But  the  mode  of  the  emission  of  the  pollen-tubes  presents  the 

most  striking  and  interesting  phenomena.  Any  one  who  has  made 
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a  study  of  pollen  must  be  familiar  with  the  fact  that  the  emission 
of  tubes  by  pollen-grains  while  still  within  the  anther  is  by  no 
means  an  uncommon  occurrence.  Bobert  Brown  and  Baillon  haye 
indeed  observed  them  to  attain  a  considerable  length.  But  this 
offers  scarcely  any  explanation  of  the  extraordinary  &ct  that  in 
these  closed  flowers  the  poUen-tubes  will  reach  the  stigmatic  sur- 
face or  cavity  after  travelling  for  a  considerable  distance  through 
the  air  in  a  straight  line  from  the  anthers,  vertically  upwards  in 
the  case  of  Oxalis,  horizontally  in  others ;  while  in  Viola  eanina^ 
according  to  Yon  Mohrs  description,  they  creep  for  a  distance 
along  the  surface  and  over  the  back  of  the  ovary.  None  are  seen 
wandering  aimlessly  about  in  uncertainty ;  they  all  seem  guided  by 
some  unseen  agency  in  the  required  direction ;  and  yet  an  expe- 
riment of  Darwin's  ('  Forms  of  Flowers,'  p.  337)  sufficiently  shows 
that  when  not  in  proximity  to  the  stigma,  pollen-grains  protrude 
their  tubes  in  all  possible  directions.  I  may  add  that  I  have 
never  seen  myself,  nor  do  I  find  it  stated  in  any  trustworthy  de- 
scription, that  the  pollen-tubes  ever  actually  perforate  the  wall  of 
the  anther  in  order  to  reach  the  stigma  in  cleistogamic  flowers, 
as  is  stated  to  be  the  case  in  Junciu  bufonius  *;  they  always  make 
their  way  either  through  terminal  pores,  or,  as  Yon  Mohl  describes 
it,  through  the  sutures  of  the  anther.  It  seems  hardly  possible 
to  attribute  to  heredity  only  such  an  apparently  spontaneous  ten* 
dency.  If  pollen-grains  are  able  through  many  generations 
to  acquire  such  a  power  as  this,  all  need  for  an  exciting  stigmatic 
surface,  and  even  for  the  carriage  of  pollen  to  the  stigma,  would 
seem  to  be  obviated.  The  subject  certainly  deserves  much  closer 
and  fuller  investigation  than  it  has  yet  received. 

27bte. — Since  the  above  paper  was  written,  two  papers  have 
been  published  containing  drawings  of  cleistogamic  flowers,  both 
by  the  Bev.  G-.  Henslow.  In  the  '  Transactions  of  the  Linnean 
Society,'  Botany,  2nd  series,  vol.  i.  p.  317,  are  drawings  of  the 
closed  self-fertilized  flowers  of  Viola  odorata  and  V.  canina,  Oxalis 
Aeetosella,  Lamium  amjplexicaule,  Epipheffus  virginiana,  and  JELor- 
deum fnurinum I  and  in  the  'Popular  Science  Beview'  for  Jan. 
1879,  of  most  of  the  same  species,  as  well  as  many  others.  Both 
are  accompanied  by  excellent  descriptions. 

*  See  Batalin  in  *  Botanische  Zeitung/  1871,  vol.  iziz.  p.  388. 
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Notes  on  AlgsB  from  Lake  Njassa,  E.  A&ica. 
By  Gbobge  Dickie,  M JD.,  F.L.S. 

[Bead  NoTember  21. 1878.J 

I  AM  indebted  to  Dr.  Laws,  of  the  Livingstonia  Mission,  Lake 
Nyassa,  for  the  materials  which  yielded  the  organisms  recorded 
here.  Nearly  all  were  attached  to  aquatic  Ph»nogams ;  and  a 
list  of  these  may  not  be  out  of  place,  for  which  I  owe  to  Profes- 
sor OliTer  assistance  in  naming  them ;  most  were  imperfect,  and 
therefore  the  genus  only  is  stated  in  most  cases.  They  are  as 
follows: — Vallisneria  spiralis^  Oeratophyllum  sp.,  Fotamogeton 
sp.,  Myriophyllum  sp.,  Urticularia  sp.,  Lagarosiphon  misicoides  P, 
Trapa  Jngpinasa  ?,  and  one  of  the  Marsiliaces,  viz.  Azolla  pinnata. 
The  list  of  AlgsB  is  doubtless  very  meagre,  with  exception  of 
the  Diatoms ;  still,  as  the  locality  is  of  some  interest,  I  have 
thought  the  species  worthy  of  record  in  the  meantime.  I  hare 
to  acknowledge  assistance  from  the  Eev.  G-.  DavidBon  in  compi- 
ling the  list  of  Diatoms. 

CoNTEETA ?    A  few  fragments  only ;  the  joints  six  times 

longer  than  broad,  the  diameter  =s-001 ;  colour  pale  green. 

BvLBOcHiBTE  PABTXJLA,  Ktz.  There  is  no  doubt  about  the 
genus ;  nearest  to  the  species  stated,  if  not  identical. 

SpiBoaYBA  PALLIDA,  n.  sp.  ?  Pallido  flavo-yirescens,  minus 
lubrica,  articulis  cylindricis,  diametro  (= '00125)  4plo  longioribus, 
fructiferis  ? ;  fasciis  spiralibus  8,  angustis,  nodulosis;  zygo- 
sporisP  Cytioderma  cellulsa,  utro^ue  fine  nee  protensum  nee 
replicatum. 

Prom  an  island  in  Liyingstonia  Bay,  Lake  Nyassa. 

CosHABirM  MABGABiTiPEBUM,  Turp.  The  cxamplos  seemed 
quite  identical  with  the  European  species. 

OsciLLABiA ?  Trichomatibus  strictis,  distincte  articulatis, 

articulis   diametro  ('00005)   saqualibus  ;    cytioplasmate  pallide 
oliyaceo. 

Ltitobta  mabtensiana,  Menegh,  ?  The  plant  was  attached  to 
Potamogeton,  and  seems  identical  with,  or  nearly  allied  to,  the 
species  described  by  Meneghini,  and  found  in  thermal  waters  near 
Verona,  also  at  Baden-Baden,  and  reported  by  Mortens  as  found 
at  St.  Helena. 
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CrLiiTDBosPEB^cusc  VYAZBM^  n.  sp.  Tricbomatibas  rectis,  in 
stratum  caeruleuiiL  iatrlcatls,  articulis  ellipticia,  diatnetro  ('OD005) 
duplo  loQgioribus ;  sporis  P 

It  connnimicates  to  water  a  blue  Bolution  with  dull-red  fluores- 


cence. 


Cyclotella  rotula,  Ktz. 
C.  operculata,  Ktz. 
Epithemia  ventricosa,  Ktz 
£.  zebra,  Ehb, 


DlA.TO^i.C£^. 

Epithemia  alpestris,  Sm. 
E.  Borex,  Ktz. 
E.  turgida,  Ktz, 


EPITHBMIi.  CLLYA.TJLf  n.  Sp.     Mcdio- 

cris,  plus  minusve  clavata,  apicibus 
rotundato-obtusis,  costis  yalidis  sub- 
parallelis,  15  in  '001 ;  latere  superiore 
(dorso)  convexo,  inferiore  subrecto. 
Long.  =-001--007  poll. 

More  or  less  pleYitiful  on  most  of 
the  FhsBnogams  already  noted,  but 
especially  so  on  the  Spirogyra.  The 
clavate  form  at  once  distinguishes  it 
firom  any  known  species;  at  first 
sight  it  has  a  resemblance  to  Suri- 
rella  (see  woodcut).  The  strisB  proper 
are  not  represented  here;  they  are  30 
in  001. 


Eunotia  tridentula,  Ehrh, 
Himantidium  pectinale,  Ktz. 
Cocconema  cymbiforme,  Ehb. 
C.  cistula,  Hemp. 
Amphora  ovalis,  Ktz. 
Encyonema  prostratum.  Berk, 
Cocconeis  placentula,  Ehb. 
Fragilaria  undata,  Sm. 
Synedra  ulna,  Ehb. 
S.  acus,  Ktz, 
S.  biceps,  Ktz. 

Navicula  acrosphsria,  Rabh., 
var.  aandvicensis,  Schmidt. 


Epif hernia  clavata :  A.  frontaL 
B.  lateral  view;  0.  small  frustule 
in  outline;  all  greatly  mwgniP*^ 

Navicuk  gibberula,  Sm, 

N.  gastrum,  Ehb, 

N.  elliptica,  Ktz, 

N.  rhomboides,  Ehb. 

N.  gradllima,  Pritch, 

Stauroneis  phoenicenteron,  Ehb. 

Diadesmis  confervacea,  Ktz, 

Gomphonema  dichotomum,  Ktz, 

G.  intricatum,  Ktz, 

Q,  naviculoides,  Sm. 

G.  turris,  Ehb. 


Digitized  by 


Google 


MS.  J.  HIEBS  ON  THE  BYil2LOCA.QEM.  283 

It  will  be  observed  that  all  the  genera  of  AlgsB  enumerated 
here  are  well-known  European  &c.  forms.  Nearly  all  the  species 
of  Diatomacese  are  also  very  widely  diffused  elsewhere ;  the  excep- 
tions are  few,  Diade^mis  for  instance,  hitherto  confined  to  the 
West  Indies.    The  only  peculiar  form  is  the  new  IJpithemia. 


On  the  Symplocace©.    By  John  Miebs,  F.E.S.,  F.L.S.,  Ac, 
Dignit.  et  Commend.  Ord.  Imp.  Bras. 

[Bead  NoTember  21, 1878.] 

It  is  now  40  years  ago,  after  a  careful  examination  of  the  plants 
of  the  two  families,  that  I  became  convinced  that  the  groups  of  the 
StyraeecB  and  SymplaoacecB  should  be  separated  into  two  natural 
Orders ;  but  it  was  not  till  1851  that  I  gave  publicity  to  this 
opinion \  which  I  then  supported  under  strong  evidence.  Q-.  Don, 
it  is  true,  first  suggested  this  separation  in  1887^;  but  the  order 
which  he  then  established  consisted  only  of  the  genus  Symploeos, 
which  he  divided  into  sections :  (1)  Alstonia,  (2)  Lhodra,  (3) 
Palura — a  very  incomplete  arrangement. 

It  is  to  Mr.  Bentham  that  our  best  thanks  are  due  for  first 
elaborating  the  characters  of  true  Symplocoa  in  1841  ^  a  contribu- 
tion rendered  more  valuable  by  an  excellent  analytical  drawing. 
Besides  this,  he  did  much  in  that  estimable  memoir  to  explain  the 
structures  of  Alsionia,  Mopea,  Ciponima,  and  Lhodra,  thus  laying 
the  foundation  of  our  real  knowledge  of  the  family.  Following 
in  the  footsteps  thus  well  marked  out  in  this  early  stage  of  the 
inquiry,  I  have  elaborated  the  present  memoir  under  a  long  pro- 
mise to  that  effect. 

As  a  preliminary,  it  was  necessary  to  adduce  undeniable  evi- 
dence in  support  of  the  Symplocacea  as  a  natural  order  distinct 
from  the  StyracecB.  In  addition  to  the  fh,cts  already  quoted  from 
my  contributions,  I  may  refer  to  the  simimary  offered  in  Lindley's 
'  Veget.  Kingdom  '*  and  to  another  of  my  own  showing*. 

1  Oontrib.  Bot.  i.  p.  22 ;  Axai.  Nat.  Hist.  2nd  ser.  viii.  p.  162  (Sept.  1851). 
»  Diet.  iv.  p.  1. 

•  Lmn.  Tranfl.  vol.  rviii.  p.  231,  tab.  18. 

*  Page  593  a  (1853),  with  oomparatiye  anaLytioal  figures  of  the  structuros  of 
l^mplooot  and  Striffiliaf  adding  the  differential  characters  of  the  two  groups. 

'  Ck>ntrib.  Bot.  i.  p.  159;  Ann.  Nat  Hist.  3rd  ser.  vol.  iii.  p.  129,  Feb. 
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The  separation  of  the  Symplocacea  as  suggested  by  Don  was 
adopted  by  Endlicher  in  1839\  and  by  Miquel  in  1856*. 

Prof.  De  Candolle,  as  we  know,  regarded  Symplooos^  in  which 
he  included  all  the  recorded  genera,  as  a  mere  tribe  of  the  jS^- 
racea\  a  view  subsequently  adopted  by  Messrs.  Bentham  and 
Hooker^  without  offering  any  reasons. 

In  pursuit  of  our  plan,  we  wiU  now  proceed  to  describe  the 
several  genera,  which,  according  to  the  eyidence  adduced,  consti- 
tute the  order,  describing  the  generic  characters  at  full  length, 
and  supplementing  each  in  their  turn  with  a  list  of  the  species 
recorded  by  authors,  with  their  synonyms  and  references. 

Symflocos. 

This  genus  was  established  by  Jacquin  in  1763*,  and  adopted 
by  Linueeus  in  the  same  year*,  by  Schwartz  in  1791 ',  by  Willde- 
now  in  1800^  by  Lamarck  in  1806'.  Pohl,  in  1831,  published  three 
species  under  the  name  of  Stemmatosiphon^^^  which  he  referred  to 
Meliaoea.  Jussieu  in  1830  ^\  commenting  on  that  genus,  showed 
that  it  does  not  belong  to  Meliacew,  Mr.  Bentham  demonstrated 
in  1838"  that  the  plants  of  Fohl  were  species  of  Symphcos, 

Mr.  Bentham  derived  his  generic  characters  of  Symplocos  from 
a  species  found  by  Gardner  (and  by  myself  at  the  same  time) 
in  tlie  Organ  Mountains.  His  analysis  made  from  the  dried 
plant  is  quite  in  accord  with  that  obtained  by  me  from  the 
living  plant,  as  shown  by  me  in  Lindley's  *  Veget.  Kingdom,' 
h  c.  p.  593  a,  fig.  402.  He  correctly  represents,  in  his  plate  re- 
ferred to,  five  to  seven  petals  agglutinated,  as  he  saw  them,  and 
half -coherent  into  a  tube ;  many  stamens  in  three  series  half- 
agglutinated  at  their  base  into  a  tube  semiadnate  to  the  tube  of 
the  corolla ;  but  if  he  had  been  able  to  examine  the  flower  in  a 
living  state,  he  would  have  found  that  these  parts  could  be  sepa- 
rated easily  without  the  least  degree  of  laceration ;  in  fact  they 
are  all  at  first  free,  and  they  owe  their  subsequent  agglutination 
to  a  nectarial  juice  emitted  by  the  disk. 

1  Gen.  p.  744  (exduB.  Schotpfia).  »  In  *  Flor.  BrasiL'  faec.  xvii.  p.  22. 

»  Prodromus,  Tiii.  p.  246.  *  Gen.  Plant  ii  p.  668. 

»  PL  Amer.  p.l66.  •  Sp.  PI.  ii.  749. 

»  Obfl.  p.  293,  tab.  7.  ^  Spec.  PL  u.  p.  1436. 

»  Diet  Yii.  524,  tab.  455.  ^  PL  Bras.  Icon.  tab.  157, 158,  159. 

"  Mem.  MuB.  ziz.  p.  304.  ^'  Linn.  Trans,  zyiii.  pp.  232,  23a 


Digitized  by 


Google 


MR.  J.  MIER8  OK  THB  STMPLOCACBiB.  285 

Stmflooob,  Jaeq.j  Linn.,  JSenth,,    A.  De  Candolle  (ex  parte). 
— Stemmatosiphon,  Pohl, — Mongesia,  Velloz. 

Flores  hermaphroditi.  Calyx  in  alabastro  omnino  liber,  5-partitu8,  imo 
breviter  campanulatos,  lobis  tubrotundatis,  pairis,  tabo  demum  ad 
OYariam  accreto.  Petdla  5-6-7  oblonga,  primum  libera,  quincuncia- 
liter  paullissime  imbricata,  parte  dimidia  supera  reflexa,  glabra, 
demum  pro  dimidia  parte  inferiore  a  nectare  cum  staminibus  ovario- 
que  accreta.  Stamina  20-50,  in  seriebus  3-A  erecta,  imo  enata ; 
filamenta  lineari-oblonga,  compressa,  tenuiter  membranacea,  apice 
subito  in  filum  contracta,  primum  libera,  dein  nectare  glutinoso  in 
tubum  pro  majore  parte  agglntinata;  atUhera  globosse,  lobis  2  sine 
connectivo  collateraliter  adnatis,  imo  dorsi  affixae,  erectae,  scabridulae, 
latere  debitcentes ;  pollen  minutum,  trigone  glubosum.  Discus  ma- 
jusculus,  epigynus,  umbilicatim  pulvinatus,  e  sulcis  circ.  20  crenatns, 
pellncide  coloratus,  pilis  brevibus  sparsim  pilosus,  persistens,  neetar 
glutinosum  ezudens.  Stylus  filiformis,  infra  medium  pilosui,  stami- 
nibns  paullo  longior ;  stigma  majusculum,  temicupulare,  margine  5* 
7-crenatum.  Ovarium  ovatum,  per  majorem  partem  inferum,  disco 
calyceque  coronatum,  5-loculare ;  ovula  in  quoque  loculo  3-5,  gutti- 
formia,  snperposita,  axi  suspensa,  anatropa.  Drupa  ovali-oblonga, 
majuscula,  imo  paullo  angustata,  calyce  discoque  snperata;  peri- 
earpuan  mgoso-coriaceum,  crassiusculum,  fuscum;  nux  oonformis, 
subtenuiter  ossea,  5-loculata,  loculis  1-2,  raro  abortiyis,  apice  earuncu- 
lis  5  loculis  superpositis  pnedita ;  dissepimenta  subcoriacea  bilamel- 
lata,  in  angulis  conniventia ;  axis  centralis  medullaris,  vasis  nutrienti- 
bus  repletns ;  semina  in  loculis  pauca,  snperposita,  axi  suspensa,  gut- 
tiformi-oblonga  ant  subtrigonoidea ;  iiUegvmentum  laxe  membrana- 
ceum,  cum  ropAe  longitudinali ;  embryo  in  alhumine  sat  copioso 
camoso  centralis,  paullo  currula;  radicula  teres,  elongata,  supera; 
cotyledones  2  parrse,  suborbiculat«,  plano-convexse,  illi  aequils^  et 
triplo  breriores. 
Arbores  aut  suffimtices  in  America  calidiore,  prmsertim  in  Brasilia  vi- 
gentes ;  rami  altemi  patentee ;  folia  altema,  exstipulata,  obkmgaf 
imtegra  vel  serrata,  peOolata ;  racemi  breves,  axUlares;  flores  phtres, 
rarius  pauci,  breviter  pedieellati ;  pedicelli  imo  bibracteolati. 

1.  Stmplooos  MAETIKI0EHBI8,  Jocq.  AmcT.  p.  166,  tab.  176. 
fig.  68  (flos);  Linn,  8p.  PI.  ii.  p.  747;  LHSrU.  Linn.  Trans,  i. 
p.  175 ;  Willd.  8p.  PI.  iii.  p.  1435 ;  Pers.  Syn.  ii.  p.  74 ;  Gaertn. 
Fruet.  iii.  p.  141,  tab.  209.  fig.  3;  Swarf z,  Obs.  p.  294,  tab.  7; 
Lam.  Diet.  yii.  p.  624,  tab.  466.  fig.  1 ;  A.  DC.  Prodr.  viii.  p.  249. 
In  Antillis :  non  vidi. 

LINK.  JOUBK. — BOTAjnr,  TOL.  ITII.  T 
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2.  Symplocos  Bebtebti,  no&.-^Sjinplocos  martinicenslB,  var. 
Berterii,  A.  DC,  I  e.  p.  260.  In  Mexico  :  non  vidL  Species,  ut 
yidetur,  sat  distiacta. 

3.  8.  BAHIEN8I8,  A,  DC.  I.  c.  p.  280;  Miquel  in  Fhr.  Brant. 
fasc.  xvii.  p.  24,  tab.  84.     In  Bahia:  non  vidi. 

4.  9.  KiTEifs,  JBenth,  in  Linn.  Trans,  xviii.  p.  232 ;  A.  DC. 
I.  e.  p.  280 ;  Miquel  in  Ft.  Bras.  I.  e.  p.  24,  tab.  8.  fig.  3. 
— Stemmatosiphon  nitens,  PoAZ,  Icon.  Bras.  ii.  p.  38,  tab.  158. 
In  Brasilia  et  Venezuela :  v.  s.  in  herb,  meo  (19420),  Bio  Gasiqniare 
{Spruce  3101). 

6.  S.  PLATYPHYLLA,  BentTi.  in  Linn.  Trans,  xviii.  p.  233; 
A.  DC.  I.  e.  p.  251 ;  Mart.  Syst.  Mat.  Med.  Bras.  p.  48  ;  Fkf. 
Bras.  t.  c.  p.  26,  tab.  9,  cum  analys.  floris. — Stemmatoaipbon 
platypbyllum,  Pohl,  I.  c.  p.  87,  tab.  157.  In  Brasilia  :  v.s.in  herb^ 
meo  (18269),  in  proy.  Minas  G^raes  (Claussen  226). 

6.  S.  inaPLOBA,  Benth,  I.  e.  p.  233;  A.  DC.  I.  c.  p.  251; 
Miquel  in  Flor.  Bras.  I.  c>  p.  28. — Stemmatosipbon  uniflorum, 
Pohl,  I.  c.  p.  89,  tab.  159.  In  Brasilia :  v.s.in  herb,  meo  (17373), 
prov.  Minas  Oeraes  (Claussen,  309). 

7.  S.  LAxiriiOBA,  Benth.  I  c.  p.  251,  tab.  18 ;  A.  DC,  I.  e. 
p.  252;  Lindley^  Veg.  Kingd.  p.  593a  (analysis);  Miquel  in  Ft. 
Bras.  I.  c.  p.  28. — Mongesia  glabra,  Velloz,  Fl.  Bras.  p.  229; 
Icon.  7.  tab.  106.  In  Brasilia,  montib.  Organens. :  v.  v.  et  siceo  in 
herb,  meo  (4&96). 

8.  S.  LuKDii,  J.  DC.  I.  e.  p.  251 ;  Miquel  in  Flor.  Bras.  I  e. 
p.  25.  In  Brasilia :  v.  s.  in  herb,  meo  (18474),  Minas  Gleraefl 
(Claussen  236  in  parte). 

9.  8.  OBOVATA,  Miquel  in  Fl.  Bras.  I.  c.  p.  26 ;  A.  DC.  I  e. 
p.  251.  In  Brasilia,  prov.  Bio  de  Janeiro:  v.  s.  in  herb,  meo 
(4919),  Cabo  Trio  (ex  herb.  Martii). 

10.  8.  PYCNOBOXBYA,  Miquel  in  Flor.  Bras.  I.  c.  p.  25.  In 
Brasilia,  prov.  Espiritu  Santo  et  Minas  Oeraes :  v.  s.  in  herb, 
meo  (4675),  Minas  (Claussen  200). 

11.  8.  P1JBE8CEN8,  KloUch ;  Benth.  I.  c.  p.  233 ;  A,  DC. 
I.  c.  p.  282 ;  Miquel  in  Flor.  Bras.  I.  c.  p.  26. — Mongesia 
pilosa,  Velloz,  Fl.  Flum.  229 ;  Icon.  v.  tab.  105.  In  Brasilia,  prov. 
8.  Paulo  et  Minas  Geraes :  v.  s.  in  herb,  meo  (18476),  Claussen 
226. 
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12.  Symplocos  Claubseni,  A.  DC.  I.  c.  p.  251 ;  Miquel  in  Flor, 
Bras.  I.  e.  p.  27.  In  Brasilia,  proY.  Minas  Q-eraes  {Claussen  226, 
in  parte) :  nan  vidi, 

13.  S.  Mabtii,  a,  DC.  I.  c.  p.  252  ;  Miquel,  in  Flor.  Bras.  I  o. 
p.  27.     In  Brasilia,  pro  v.  S.  Paulo  et  Bio  de  Janeiro :  non  mdi. 

14.  S.  PAEViFLOBA,  Benth.  I.  c.  p.  232 ;  A.  DC.  I.  c.  p.  262 ; 
JtGquel  in  Flor.  Bras.  I.  c.  p.  27.  In  Brasilia,  prov.  Bio  Grande 
do  Sul et  S.  Paulo:  v.  s.  in  herb,  meo  21889, prov.  S.  Paulo,  Tibagi 
{Weir414i). 

15.  S.  phjbocIlADOS,  A.  DC.  L  c.  p.  253 ;  Miquel  in  Fl.  Bras. 
I.  e.  p.  32,  tab.  13.  fig.  11. — Symplocos  arbutifolia,  Casaretto, 
I.  e.  p.  30.     In  Brasilia,  prov.  Minas  Geraes :  non  vidi. 

16.  S.  PABAEirsis,  Fopp.  ^  Endl. — Symplocos  Ciponima,  Miquel 
{non  rilMt.) ;  Miquel,  Flor.  Bras.  I.  e.  p.  23,  tab.  8.  fig  2,  where 
the  analysis  proves  it  to  be  a  true  Symplocos^  and  not  belonging  to 
Ciponima.     In  Par^ :  non  vidi. 

CiPOKIMA. 

This  genus,  established  by  Aublet  in  1775  ^  was  acknowledged 
by  Cayanilles'  in  1789,  by  Jussieu  in  1789'.  It  was  united  with 
S^plocos  by  Willdenow  in  1800*,  by  Lamarck  in  1811',  and 
subsequently  by  all  botanists,  except  Gaertner*,  who  treated  it  as  a 
distinct  genus,  a  view  which  I  fully  support.  This  conyiction  is 
based  upon  the  fact  that  its  ovary  bears  an  ascending  ovule  fixed 
in  the  base  of  each  cell ;  the  seeds  in  the  ripe  fruit  are  in  like 
manner  attached ;  and  these  bear  an  embryo  reverse  to  its  usual 
position,  with  an  inferior  radicle— circumstances  not  found  in  any 
other  genus  of  the  family.  These  circumstances,  unobserved  by 
others,  are  faithfully  recorded  by  Gaertner  in  so  clear,  positive, 
and  circumstantial  a  manner,  well  illustrated  by  corresponding 
figures,  that  no  one  has  yet  ventured  to  challenge  their  truth,  if 
we  except  the  very  loose  remark  of  DeCandoUe  concerning  the 
above-mentioned  figures  ("ubi  errore  gravi");  but  as  he  does 
not  hint  at  the  nature  of  this  supposed  error,  no  value  whatever 
can  be  attached  to  the  objection. 

^  Hist,  des  Fl.  i.  p.  566,  tab.  226.  *  Dissert,  yii.  p.  371,  tab.  21. 

»  Gen.  p.  167.  *  Spec  PI. 

■  Diet.  Suppl.  ii.  p.  270.  •  De  Fruct.  iii.  p.  139,  tab.  209. 
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CiPONiMA,  Aubl.^  Cav.,  Juss.,  Gaertner. — Sjmplocos,  in  parte, 

auctor. 

Flores  hermapbroditi,  subparvi.  Calyx  pro  dimidia  parte  ad  ovariam 
connatus,  limbi  lobis  5,  erectU,  liberis,  basi  pluribracteatus.  Corolla 
tubulosa ;  tubus  calycem  duplo  superans,  fauce  coarctatus ;  Umbus  5- 
partitus ;  segmenta  oblonga,  obtusa^  patentia,  aestivatione  quincuncia- 
liter  imbhcata,  saepe  cum  staminibas  calvptratim  decidua.  StanoM 
circ.  30|  subinsequalia,  biserialia,  exteriora  sublongiora;  filanunta^to 
dimidia  parte  inferiore  in  tubum  monadelphum  arete  agglutinata,  hoc 
ad  coroUam  connatum,  omnia  simul  decidua,  pro  dimidia  parte  ni- 
periore  libera,  anguatissime  linearia  et  filiformia,ultra  faucem  divergen- 
tia  ]  anthera  rotundatte,  striatae,  bilobse,  longitudinaliter  dehiscentes. 
Ovarium  semiinfenim,  rotundum,  4-Ioculare,  loculis  unioyulatis;  oouk 
erecta,  peculiariter  ad  basin  affixa.  Stylus  subulatus.  Stigma  capitato- 
quadrilobum.  Drupa  ovato-oblonga,  came  pulposa  tecta.  Nux  ovata, 
striolata,  ossea,  durisaima,  4-  raro  5-loculari8,  loculis  monospermis. 
Semen  acuminato-subcylindricum,  supra  basin  perspicue  strumosum, 
basi  affixum ;  integumentum  fuscum,  tenuiter  membranaceum ;  embryo 
in  aUmmine  camoso  centralis ;  radicukt  infera,  longissime  et  tenuiter 
teres,  supra  basin  obtusam  valde  clavata,  erecta ;  cotyledones  2,  mi- 
nimae,  superae,  acutae,  diyergentes. 

Arbores  in  America  tropicali  vigentes,  ramos€B;  flores  parvi ;  folia  eXfijy- 
tiea,  breviter  petiolata ;  racemi  breves,  pauciflori ;  florea  parvi, 

1.  CiPONiMA  GUiAiTENsis,  Aubl,  FL  Ow/on,  i.  p.  667,  tab.  226 ; 
Lata.  Diet.  ii.  p.  11 ;  lllustr,  tab.  455 ;  Cavan,  Dissert,  iii.  p.  337, 
tab.  217;  Gaertn.  Fruct.  iii.  p.  139,  tab.  209.  fig.  1.— Symploeoa 
Ciponima,  Willd,  Sp.  PI  iii.  p.  1435 ;  rHSrit  Linn.  Trans.  I  p.  175 ; 
Meyer^  Esseq.  p.  248  ;  A.  DC.  Prodr.  viii.  p.  250.  In  G-uiana :  wm 
vidi. 

2.  C.  80ABEIDULA,  noh. — Symplocos  Ciponima,  -4.  DC.  (non 
L'Hirit.)  I.  0.  in  parte,  p.  250.  In  Guiana  Brit. :  v.  s.  in  herb, 
meo  (9445),  Guiana  (Schomb.  sub  no.  383). 

A  species  very  different  from  that  figured  by  Aublet  or  Cava- 
nilles  :  its  leaves  are  little  more  than  half  their  length,  are  quite 
oval,  with  an  extremely  short,  obtuse,  apical  contraction,  fuscous 
green  above,  margin  subrevolute  and  obsoletely  denticulate, 
ochraceo-  or  croceo-opaque  and  densely  punctulate-scabrid  beneath. 

The  plant  described  and  the  analysis  figured  by  Miquel  in  Flor. 
Bras.  fasc.  xvii.  p.  23,  tab.  8.  fig.  2,  as  the  Ciponima  of  Aublet, 
certainly  does  not  belong  to  that  genus ;  it  is  the  Symplocos  parar 
ensis,  Popp.  <&  Endl.,  enumerated  in  a  preceding  page  (p.  287). 
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Pbotohopea. 

The  genus  Hopea  of  LinnsBUS  was  iacautiously  repudiated  bj 
most  botanists,  who  made  it  a  section  of  SymplocoB,  Boxburgb, 
therefore,  to  preserve  the  memory  of  his  friend  Dr.  Hope,  applied 
this  name  to  a  genus  of  Dipterocarpem ;  and  this  is  now  too  firmly 
established  to  allow  of  the  correction  of  the  error.  G-aertner  first 
described  the  peculiarities  of  this  genus,  whicli  render  it  distinct 
from  all  others  of  the  family,  if  we  exclude  from  it  all  the  Asiatic 
species  referred  to  it  by  DeCandoUe. 

Thus  restricted,  the  younger  G-aertner  gave  an  excellent  ana- 
lysis of  this  Linnean  genus^  demonstrating  the  unusual  features 
that  will  prevent  its  Vision  with  any  other  member  of  the  family. 
In  order  to  prevent  any  misunderstanding,  I  propose  to  name  it 
FrotohopeOf  thus  maintaining  its  prior  right  over  the  genus  of 
Boxburgh. 

Its  generic  diagnosis  is  here  remodelled  in  the  following 
manner. 

Pbotohofsa,  nob. — Hopea,  Linn, — Symplocos,  sect,  iv..  A,  DC. 
(exclus.  sp.  Asiat.). — Hopea,  Qaertn.fil. 

Flores  parrL  Calyx  campaaulatas,  lemisuperus,  limbo  5-dentato,  den- 
tibus  oblongo-ovatis.  Petala  5,  oblonga,  coneava,  imo  connata. 
Standna  numerosa,  petalis  longiora,  pentadelpha ;  filamenta  setacea,  in 
phalangibus  5  imo  petalonim  affiza ;  antherte  subglobosae,  quadrangu- 
lares.  Ovarium  semiinfemm,  in  parte  superiore  lobis  calycinis  abs- 
conditum,  3-loculare,  loculis  uniovulatis.  Ovula  pendula.  Stylus 
tenuis,  supeme  crassior ;  stigma  incrassatum.  Drupa  parva,  ovata, 
▼el  eiliptica,  semiinfera,  inferne  pericarpio  tenuiter  carnoso  tecta,  ver- 
tice  tantum  dentibus  calycinis  circumdatis.  Nux  elliptica,  crassius- 
cula,  ossea,  3-localans,  loculis  2  saepe  abortientibus ;  dissepimemta 
membranacea,  persistentia.  Semen  in  loculo  solitarium,  guttiforme, 
apice  acuto  suspensum,  imo  rotundatum,  lateribus  planiusculis, 
dorso  convexum,  pro  majore  parte  aritto  carnoso  saccato  laxe  vestitum ; 
ifUegumentum  propriwn  tenuissime  merobranaceum.  Embryo  tereti- 
cylindricus,  in  aUmmine  carnoso  difibrmi  oblongo  centralis,  curvulus ; 
radicula  longa,  supera ;  cotyledanes  2,  brevissime,  obtusae,  accum- 
bentes,  ad  basin  spectantes. 

Arbiiscuhe  in  Carolina  et  America  centrali  vigentes,  ramoscs  \  folia  aU 
tema  elliptico^obUmga,  utringue  acuta,  serrata,  petiolata ;  flores  pam, 
in  racsmis  novellis  axillares,  crebre  spicati,  evohitione  prmcoces. 
Observation, — It  is  right  to  mention  here  that  Jussieu  in  his 
1  Fruct.  iii.  p.  14(X  tob.  209.  fig.  2. 


Digitized  by 


Google 


290  Mil.  J.  MIX&S  ON  THE  SYMPLOCACELS. 

generic  character  of  Hopea  (Gen.  p.  175)  omits  mention  of  its 
seed ;  but  he  adds  ''  an  corculum  pericarpio  inclusum  ?  " 

1.  Protohopea.  tikotobia,  nob, — Hopea  tinctoria.  Limn.  Mani. 
i. p.  105 ;  8y8t  Veget.  edit.  14,  p.  609 ;  Cateah,  Carol  i.  p.54,  tab.  54 ; 
Fer9.  8y9t,  ii.  p.  74 ;  Jusa.  Oen.  p.  157 ;  Mich.  Arh.  iii.  p.  61, 
tab.  173  ;  FurahyFl.  JV.  Amer,  ii.  p.  451 ;  Nutiall,  Gen.  ii.  p.  183; 
MliSfSp.  Carol,  ii.  p.  178  ;  Lam.  Diet.  iii.  p.  135 ;  Gaertn.  Frud. 
iii.  p.  140,  tab.  209.  fig.  2.— Symplocos  tinctoria,  WUld.  8p.  PI  iii. 
p.  1436;  rHMtier,  Linn.  Trans,  i.  p.  176;  A.  DC.  Frodr.  viii. 
p.  254.     In  America  calidiore  ad  Carolinam :  non  vidi. 

2.  P.  CEBNUA,  nob. — Symplocos  cernua,  Benth.  (non  Bonphmi) 
in  PI.  Hartto.  p.  78. — Symplocos  Hartwegi,  -4.  DC.  I.  c.  p.  252. 
In  Ghiatemala  ad  Santa  Maria  {Hartweg  545) :  non  vidi. 

The  Hopea  dichotoma  of  Willdenow  and  Yahl  appears  to  belong 
to  Dicliptera  in  AcanthacecB  ;  it  is  near  D.  bivalvis,  Juss.,  and  is 
from  Tranquebar  (see  Lam.  Diet.  Suppl.  iii.  p.  57), 

Pbjealstonia. 

The  genus  AUtonia,  established  by  the  younger  Linnsus  in 
1781^  upon  a  manuscript  name  given  by  Mutis,  was  acknowledged 
by  Lamarck  in  1788' ;  L'H^ritier  in  1790»  united  it  with  Sym- 
plocos ;  Willdenow  in  1800  followed  this  example* ;  Bonphmd  in 
that  year  did  the  same* ;  Kunth  in  1818  accepted  this  view* ;  it 
was  made  a  section  of  Symplocos  by  DeCandoUe  in  1844'.  In 
1838,  however,  Mr.  Bentham  proposed  to  restore  Alstonia  as  a 
good  genus  on  account  of  its  differential  characters^ ;  and  I  now 
propose  to  follow  up  his  recommendation.  But  a  difficulty  here 
again  occurs,  as  in  the  preceding  genus.  Bob.  Brown  in  1844, 
considering  that  Alstonia  was  repudiated',  gave  this  name  to  a 
genus  of  the  Apoeynace€B ;  and  this  view  has  been  universally  ac- 
cepted by  botanists.  In  following  Mr.  Bentham's  recommenda- 
tion,so  stronglyurgedjiproposetogiveitthename  of  PraaUtoniOf 
in  order  to  vindicate  its  prior  title.  Its  leading  features  are  r—a 
corolla  of  8  or  10  segments,  always  alternately  arranged,  for  the 
most  part  &ee  and  reflected,  in  2  series,  all  united  at  the  base  into 
a  short  tube ;  the  fruit  is  a  dry  drupe,  crowned  by  the  teeth  of 

1  Suppl.  Plant,  p.  2d4.        »  Diet  p.  95.  »  Linn.  Tmna.  i.  p.  170. 

*  Sp.  Plant,  iii.  p.  1436.      *  Plant,  ^quin.  i.  p.  131,  tab.  61. 

«  H.  B.  K.  iii.  p.  256.  "^  Prodr.  riii.  p.  247.    •  linn.  Trana.  xriii.  p.  229. 

•  Mem.  Wem.  Boo.  i.  p.  76 ;  A.  DO.  I.e.  p.  408. 


Digitized  by 


Google 


MB.  J.  IflEBB  OSr  THE  STMFLOCACEJS.  291 

the  calyx,  enclosing  a  3-5-locular  osbcous  nut,  each  cell  maturing 
2  or  more  seeds :  this  shows  that  the  genus  approaches  Symplocos, 

PiLSAL8ToiaA.yno6. — Alstonia,  Linn,fiL(n<m  JEt.  Br.). — Symplocos 
plerrorwngue  auct. 

Flares  hermaphroditi.  Calyap  parvas,  tarbinatus^  imo  in  tubum  brevem 
orario  connatus ;  limbus  5-dentatu8,  dentibus  ovatis  parvis  peraistenti- 
buByfestiyatione  quincuncialiter  imbncatis.  Corolla  e  petalia  8-10  aequi- 
longis  alternatim  in  aeries  2  diapoaitia,  apathulatim  obloneia,  interiori- 
bua  angaatioribua,  imo  in  tubum  breviaaimura  laxe  coahtia,  apicibua 
reflexia.  Stamina  numeroaa,  in  aeriebua  3-^  gradatim  longioribua  im- 
bricata,  petala  non  excedentia ;  Jilamenta  anguatiaaime  tinearea^  apice 
in  filum  contracta,  imo  in  orbem  monadelphum  tubo  coroU«  accretum 
coalita ;  antherm  globoase,  2-lQculare8,  latere  dehiacentea.  Ovarium 
infenimy  3-5-loculare,  di$co  5-tuberculato  auperatum ;  stylus  tenuia, 
coiollae  squilongua.  Stigma  craaaum,  pbtuse  3-5-fidum.  Drtipaob- 
longa,  dentibua  calycinia  diacoque  coronata,  imo  bracteolia  imbricatia 
cincta ;  periearpio  aubcamoso.  Nux  conformis,  osaea,  3-5-locularia, 
dissepimentis  craaaia  durisaimia,  azi  centrali  tenui,  medullari,  e  vaaia 
nutrientibua  farcto,  loculia  abortu  monoapermia.  Semen  auapenaum ; 
integumentwn  aimplez,  fiiaoum.  Embryo  ai^ktropiia,  in  aUnmino  car- 
tilagineo  centralia^  reotua;  radicula  aupera,  terea,  elongata;  coty^ 
ledanes  2,  panrse,  obtuaae,  rotundatse,  ad  basin  spectantea. 

Arborea  aut  auffratices,  in  America  calidiore,  plerumque  PeruviaMB, 
ramoscB ;  folia  altema,  elliptica,  snbserrata,  petiolata.  FloreB plurimi, 
in  aanllis  plus  minusve  congesti,  pluribracteolati, 

1.  PB£A.L8ToiaATHEiBroBMis,fio5. — ^Alstouia  thesBformiSjXinn. 
Suppl.  p.  264 ;  Lam.  Diet.  i.  p.  95. — Symplocos  Alstonia,  L* Merit. 
Linn.  Trans,  i.  p.  176  ;  Willd.  Spec.  Fl.  iii.  p.  1436 ;  Bonpl  PL 
^uin.  i.  p.  181,  tab.  51 ;  H.,£.  K.  iii.  p.  257  ;  Fers.  Stfn.  ii.  p.  74  ; 
A.  DC.  Prodr.  viii.  p.  247.     In  Nov.  Granada:  nonvidi. 

2.  P.  0CT0PETALA,«(?6. — Symplocosoctopetala,/Sfu?.Pro(^.  p.  106; 
Flor.  Ind.  Occ.  iii.  p.  1287 ;  Willd.  I  c.  iii.  p.  1456  ;  P&rs.  S^n.  ii. 
p.  74  ;  A.  DO.  I  c.  p.  249  ;  Lunany  Hart.  Jam.  ii.  p.  221.  In 
Jamaica :  non  vidi. 

3.  P.  AEBCHEA,  nob. — Symplocos  arechea,  VRerit.  I.  c.  p.  176 ; 
Willd.  I  c.  p.  1435  ;  Ponpl  I.  c.  p.  197 ;  G.  Don,  Diet.  iv.  p.  2  ; 
A.  DC.  I.  c.  p.  250.     In  Peruvia :  nan  vidi. 

4.  P.  cocciNEA,  nob. — Symplocos  coccinea,  Bonpl.  I.  c.  p.  85, 
tab.  52 ;  B.  B.  K.  I,  c.  p.  258 ;  A.  DC.  I.  c.  p.  249.  In  Mexico, 
prope  Xalapam :  non  vidi. 
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5.  Pbjbaxbtonia  Matthewsii,  nod.-:— Sjmplocos  Matthewsii, 
A.  DC.  I.  c.  p.  250.  In  Peruvia  :  v,  s.  in  herb,  meo  (6713): 
Chacbapoyas  (Matthews  2016). 

6.  P.  BBFLEXA,  nob. — Symplocos  refleza,  A,  DC.  I.  c.  p.  248. 
In  Peruvia :  non  vidi. 

7.  P.  CBBNUA,  nob. — Symplocos  cemua,  Bonpl.  {non  Benih.)  PI 
JS^n.  i.  p.  138,  tab.  58 ;  H.  B.  K.  iii.  p.  257 ;  A.  DC.  I.  c.  p.  248 ; 
Miq.  in  Fl.  Bras.  fasc.  xvii.  p.  34.     In  Nov.  Oranada :  non  vuU. 

8.  P.  SEBBULATA,no&. — SymplocoB  serrulata,  Bonpl.  I.  c.  p.  190, 
tab.  54 ;  H.  B.  K.  I.  e.  p.  258 ;  A.  DC.  I.  c.  p.  248.  In  Nov. 
Ghnnada:  non  vidi. 

9.  P.  BUFESOEirs,  nob. — Symplocos  rufescens,  Bonpl.  I.  c.  p.  269 ; 
A.  DC.  I.  e.  p.  248.     In  Nov.  Oranada :  non  vidi. 

10.  P.  TOMEirrosA,  nob. — Symplocos  tomentosa,  Bonpl.  I.  e. 
p.  195 ;  H.  B.  K.  I.  e.  p.  260  ;  A.  DC.  I.  e.  p.  249.  In  Nov.  Gra- 
nada:  non  vidi. 

11.  P.  inn)A,«o5. — Symplocos  nuda,  JBonpJ.  I.  c.  p.  195  ;H.B.K 
I.  e.  p.  260 ;  A.  DO.  I.  e.  p.  248.     In  Nov.  Granada :  non  vidi. 

12.  P.  MTTCBOKATA,  nob. — Symplocos  mucronata,  Bonpl.  I.  c. 
p.  196 ;  H.  B.  K.  I.  c.  p.  261 ;  A.  DC  I  o.  p.  258.  In  Nov.  Gra- 
nada :  non  vidi. 

13.  P.  FABTiFOLiA,  nob. — Symplocos  parvifolia,  Benih.  in  PI 
Hartw.  p.  140 ;  Walp.  Rep.  vi.  p.  459.  In  Ecuador  prope  Lozam : 
non  vidi, 

14.  P.  COBIACEA,  nob. — Symplocos  coriacea,  A.  DC.  I.  c.  p.  248 ; 
Miq.  in  Fl.  Bras.  I.  e.  p.  34.     In  Peruvia :  non  vidi. 

The  Symplocos  limaneillo,  placed  by  Bonpland  in  bis  section 
AUtonia^  is  Styrax  limoneilloy  Schlect.  Linn.  viii.  527. 

Babbebina. 
This  genus,  established  by  Yelloz  in  1825,  was  regarded  by  Prof. 
A.  DeCandoUe,  in  1844,  as  a  mere  section  of  Symplocos — a  view 
generally  accepted.    It  has,  however,  ample  claims  to  be  main- 
tained as  a  good  genus,  as  the  following  diagnosis  shows. 
Babbbbika,    Vellos^. — Epigenia,  in   parte,  Vellos^. — Symplocos 
sectio,  A.  DC* ;  Miguel^  loco  infra  citato ;  Benth.  Sf  Hook.** 
— Sympleura  et  Scyrtocarpa,  nob.  olim^. 

1  Flor.  Flum.  p.  235. 

^  Ibidem,  p.  183  (exol.  Epig.  integerrima^  qiue  est  StrigUia  glahrata^  nobi 
Contrib.  i.  p.  186). 

'  Prodr.  viii.  p.  253.  *  In  Flor.  Bras.  fasc.  xvii.  p.  29. 

»  Gen.  PL  ii.  p.  668.  •In  Lindl.  Veg.  Kingd.  p.  503  fl. 
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fWetpairi,  nunc  hennaphroditi,  septus  polygamo-dioici.  Calffx  pairus, 
campanulatusy  limbo  5-fido,  persittens,  demum  auctus*  et  ad  fructum 
laze  accrefcua.  Petala  5,  aubparya,  basi  viz  nexa,  aeativatione  quin* 
cnncialiter  imbricata.      Stamina  5  ad  30,  aspe  subpentadelpha,  baai 

petaloram  inserta,  glabra,  in  ^  panca,  »quilonga»  et  uniserialia,  in 

c^  phirima,  bi-  triserialia,  insquilonga  i  JUamenta  subulata,  aubin- 
conra ;  anUkera  didymo-globoas,  dono  affizK,  longitudinaliter  utroque 
latere  deMacentes ;  pollen  minutum,  globosum,  tririmosum.  DiMOUt 
epigynus,  annularis  vel  planiusculus.  Ovarium  imperfecte  inferum, 
calyce  sublibero  tectum,  3  loculare ;  onUa  in  quoque  loculo  solitaria, 
sttspensa.  FruetvM  oblongus,  vel  oblong(Hpyramidatus  calyoe  aucto 
laze  tectus,  lobis  calycinis  coronatus,  siccus,  indehiscens,  apice  disci 
rotundatus ;  nwe  eonformis,  tenuiter  testaeea.  Viz  ossea,  fragilis,  abortu 
l-locularis ;  dissepimenta  membranacea,  latere  adpressa.  Semen  ob- 
longnm,  dorao  conrezum,  subcompressum,  apicem  Tersus  sensim  at- 
tenuatum,y^tett/o  bre^i  suspensum;  w/tf^tiMiihim  membranaceum, 
luscum,  rapbe  longitudinali  notatnm.  Embryo  in  albumen  eamosum 
sat  copiosum  immersus ;  radicula  supera,  tenuiter  terea,  paulo  in- 
cunra ;  eotyledones  2,  minutae,  inferse. 
Arbores  ant  suffrntices  plerumq%ie  BrasUienses,  ramosm ;  folia  aUema, 
obUmga,  $€spm$  subeerrata, petiolata ;  racemi  aaeiUares,  breves;  flores 
parvi,  pedicellatif  braeteolati,  sape  spicatim  oongesti. 

Sectio  1.  Fructif  era,  flores  hermaphroditf. 

1.  B.  LAJTOBOLATA,  noh. — SymplocoB  lanceolata,  A.  DC.  Prodr, 
TiiL  p.  253;  Miquel  in  Fl.  Bras,  faac.  xvii.  p.  29,  tab.  10.— Sym- 
plocos  oblongifolia,  Casaretto,  Stirp.  Bras,  Decad,  p.  31 ;  A,  DC. 
Frodr.  viii.  p.  673.  In  Brasilia  iv.s.in  herb,  meo  (6048  et  18476), 
Hiiuis  Geraes  (Claussen). 

2.  B.  TETBAHDRA,  fiob, — SymplocoB  tetrandra,  Mart,  in  8yst. 
Med.  Bras.  p.  49 ;  Miquel  in  Fhr.  Bras.  I.  e.  p.  33,  tab.  14.  In 
Brasilia :  v.  v.  et  siceo  in  herb,  meo  (4656),  in  mont.  Organens, 
fiructu  immatnro. 

3.  B.  ESTBELiiEKsis,  nob. — SymplocoB  estreUensis,  CasarettOy 
I  e,  p.  32 ;  A,  DC.  I.  e.  p.  673.  In  Brasilia,  proy.  Bio  de  Janeiro  : 
V.  V.  et  siec.  in  herb,  meo  (4228  et  4554),  in  montib.  Oiganens. 

4.  B.  BHAJCNiroLiA,  nob. — Symplocos  rhamnifolia,  A,  DC.  I.  e. 
p.  253 ;  Miquel,  I.  e.  p.  33. — Symplocos  variabilis,  Mart,  in  Flor. 
Bras.  I.  e.  p.  30,  tab.  11.  In  Brasilia^  prov.  Bio  de  Janeiro  et 
Bahia :  v.  v.  et  sice,  in  herb,  meo  (4091),  in  flore,  et  abundans  et  in 

^  Plene  olim  ad  genua  ScyrtocarpuSj  nob.  relatce. 
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fnictu :  in  montib.  Organensibus.      Specimen  meum  cum  pluita 
Bahiensi  apte  convenit. 

Sectio2^  YloreB  irregulares,  sape  polygami;  calyx  4-5^duSy  ctZiafus; 
petala  4-6,  sublibera,  revohUa  j  stamina  10-30,  W-  trUeriaUa,  4-5- 
delpha,  in  <S  longiora,  in  ^  breviora,  cum  stylo  brevi ;  ovarium  3-lo- 
culare,  interdwn  effxtum ;  fiructus  abortu  monospermus, 

5.  B.  OEENATA,  nob. — Epigenia  crenata,  Velloz,  For,  Flum. 
p.  184;  Icon,  iv.  tab.  138.  In  Brasilia,  prov.  Eio  de  Janeiro: 
V.  V.  et  sice,  in  herb,  meo  (4553),  montib.  Organensibus  :  in  pi.  d 
petala  4,  stamina  12,  ins&quaJia,  3-serialia,  elongata ;  orariuin 
effoatum. 

6.  B.  HIBSUTA,  Veil.  I  c.  p.  235  ;  Icon,  v.  tab.  117. — Symplocos 
birsuta,  A.  BG.  I.  e,  p.  253 ;  Miguel,  Fl,  Bras,  L  e.  p.  33.— Sym- 
plocos arbutifoHa,  Casar.  I,  o,  p.  30  \  A,BC,  I,  e,  p.  673.  In  Bra- 
silia, proY.  Bio  de  Janeiro  et  Minas  Gerae :  non  vidi, 

7.  B.  OELASTBiNEA,  nob. — Symplocos  celastrinea,  Mart,  in  Fl 
Bras.  I.  c.  p.  31,  tab.  12.  In  Brasilia,  prov.  Minas  Gk^rae :  v.  t. 
in  herb,  meo  (6336),  Gardner  4996. 

8.  B.  BAiiENTACEA,  nob. — Symplocos  ramentacea,  Mori,  in  Fl. 
Bras,  I,  c.  p.  83.     In  Brasilia,  prov.  Oojaz  :  non  vidi, 

9.  B.  BEVOLUTA,  Mart. — Symplocos  revoluta,  A,  DC.  I,  e.  p. 
253 ;  Casar,  I.  e,  p.  31,  et  A,  BG.  I.  e.  p.  675.  In  Brasilia,  prov. 
Minas  et  Bio  de  Janeiro :  v.  v,  et  sice,  in  herb,  meo  (4555),  in 
montib.  Organsib. 

10.  B.  cuBENSis,  nob.  In  Cuba:  v.  s.  in  herb,  meo  (13170), 
Cuba  {Linden  2089). 

A  species  vrith  the  habit  of  B,  erenata,  but  with  solitary  flowers 
in  the  lower  axils  of  the  fallen  leaves  ;  stamens  numerous,  i^i- 
serial,  as  long  as  the  5  petals. 

11.  B.  AKTILLAITA,  nob, — In  Antillis  :  v,  «•  in  herb,  meo 
(18123),  Cuba  (Linden  1881). 

A  species  with  the  habit  of  O,  celastrinea.  Flowers  2-3,  with 
many  basal  bracts  on  short  axillary  racemes  scarcely  longer  than  the 
petioles ;  petals  5,  stamens  10,  of  the  same  length ;  stigma  d-lobed. 

^  Olim  gen.  Sympleuraj  nob.  Concerning  this  section,  Prof.  DeOandolle  ob- 
serves {I.  e.  p.  673) : — "  Ob  flores  polygamos  numerumque  Btaminornm  in  fl.  ({ 
et  J  diTersum,  peculiarem  sectionem  in  genere  Symplocos  constitaere  poteniDi." 
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12.  B.  SpBucEAirA,  nob, — ^Sjmplocos  sp.,  Benih.  M88.  In  Peru- 
yia  IV,  9.  in  herb,  meo  (21534),  Tarapota  {Spruce  4865). 

Flore9  (S  plores,  spicatim  racemosi;  calyx  4-fidu8;  petala  4,  triplo 
longiora,  baai  viz  nexa;  stamina  12^  imequalia,  imo  submoDadelpha. 
Flore$  $  majores,  in  azillis  solitarii  in  eodem  ramo,  penUt^  involu- 
crati. 

Decadta. 

A  genus  established  by  Loureiro  in  1793,  acknowledged  by 
Lamarck  in  1811',  but  scarcely  recognized  by  other  botanists. 
Prof.  DeCandoUe,  in  1844,  regarded  it  as  a  section  of  Symphca^, 
The  authors  of  the  '  Genera  Plantarum '  looked  upon  it  as  a  genus 
of  Symplocacea  of  uncertain  position^.  To  me  it  appears  to  offer 
characters  that  will  maintain  its  validity :  among  these  are  its 
trifid  calyx,  a  corolla  with  double  the  usual  number  of  petals, 
which  are  biserial  and  imequal ;  this  latter  circumstance  makes 
it  approach  the  AUtonia  of  Linnaeus. 

Decadia,  Lour.* 

Flore$  hermaphroditi.  Calyx  inferus,  peniatens,  profunde  3-fismis,  la- 
emiis  subrotundis,  camosulis,  iniequalibus,  pilosis,  patentiboa.  Petala 
10,  biseriata,  ezteriora  latiora,  subovata,  subserrata,  erecta,  calyce  lon- 
giora.  Stamina  circ.  30,  petala  subaequantia,  coroUae  baai  inaidentia ; 
anthertB  sobrotundae,  bilobae,  erectae.  Ovarium  subrotundum,  fere 
auperum;  stylus  filiformia,  stamina  aequaDa;  stigma  crassiuaculum. 
Drupa  parva,  ovata,  nigosa ;  nux  OTata,  trilocularis. 

Arbor  Chinensis,  medioeris;  rami  patentes;  folia  altema^  lanceolata, 
serrata,  petiolata  ;  racemi  parvi,  subsimplices,  terminates ;  flores 
mt»tt/»,  aUn, 

1.  D.  ALTTMiNOSA,  LouT.  Goch,  i,  p.  385  ;  Spreng,  St/st.  ii.  p.  602  ; 
Btmph,  Aniboyn.  vol.iii.  lib.  v.  cap.  xv.  p.  160,  tab.  100. — Bobua, 
Burm.  (non  Adans.)  Zeylan.  p.  26.     In  Cochin  China  :  non  vidi. 

The  plant  is  well  figured  and  described  by  Bumph. 

Dbupatbts. 
A  genus  established  by  Loureiro  in  1793,  and  also  acknow- 
ledged by  Lamarck  in  1811*,  but  which  has  been  generally  ne- 
glected by  botanists.  Prof.  DeCandolle  was  disposed  to  refer  it 
to  Symplocos' ;  but  it  appears  to  me  to  present  good  claims  as  a 
valid  genus. 

1  Mirbel,  Elem.  ii.p.  635,  tab.  18.  flga.  1,  2,  4. 

»  Diet.  Sappl.  ii.  p.  469.  ■  Prodr.  Tiii.  p.  247. 

*  Genera  PI.  ii.  p.  668.  •  Coch.  i.  p.  385. 

*  Diet.  SnppL  ii.  p.  526.  ^  Prodr.  viiL  p.  247. 
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Dbupatbis,  Lour} 

Fhres  hermapliroditi.  Calyx^  campanulatus,  superiu,  limbo  5-fido,  la- 
ciniis  acutis.  Petala  4,  subrotunda,  concava,  patentia,  calyce  sub- 
longiora.  Stamina  ultra  20,  petalia  breviora,  calyd  insidentia ;  /2a- 
menta  crassa;  anthera  aubrotunde,  bilobe,  erectae.  Ot7artiifii  subro- 
tundum ;  stylus  crassua,  stamina  lequans  ;  stigma  crassiaaculum. 
Drupa  ovalis^  Isevis,  exsucca^  nux  triloculam;  semina  in  quoque 
loculo  aolitaria  {"  drupa  quaaiternaria,  quie  3  nucleoa  continet  '*J*  C^ 
tera  ig;nota. 

1.   D.  OOCHIKCHINENSIS,  LouT.  I.  c.  p.  385. 

Arbor  magna,  ramis  paucia,  adscendentibus ;  foliis  alternia^  magnis, 
OTato-oblongis,  acuminatis,  serratis,  glabris;  racemo  subterminali,  spi- 
catim  oblongo,  multifloro ;  floribua  parvis,  albis.  Drupa  mediocrii, 
non  edulia. 

In  Cochin  China  in  sylyis :  non  indi. 

DiCALIX. 

A  genus  established  bj  Loureiro  in  1793'.  Lamarck  acknow- 
ledged it  in  1811^  Blume  in  1826*  united  Decadia  with  it; 
but  as  it  does  not  appear  that  he  saw  either  plant,  his  deter- 
mination is  of  no  value.  It  differs  from  all  others  of  the  family 
in  haying  each  flower  supported  within  a  trifld  involucellum,  in 
the  extreme  number  of  its  stamens,  and  in  its  ampulliform  finiit, 
in  which  respect  it  approaches  Bobua. 

DiCALix,  Lour. 

Flares  polygamic  $  in  distincta  planta.  Involucellum^  triphyllum,  fo- 
liolis  acutia  iuflezis  persistens.  Calyx  extua  insitus,  brevis,  5-dentatuf, 
persistens.  Corolla  rotata,  5-partita ;  segmenta  oTata,  calyce  longiora. 
Stamina  fere  100,  corollse  insidentia  et  ipsa  longiora ;  fikmenta  ca- 
pillaria ;  anthera  subrotundie,  biloculares.  Ovarium  subrotundom ; 
stylus  crassus,  turbinatus,  staminibus  brevior ;  stigma  obtusum. 
Drupa  parva,  involucello  suffulta,  calycis  lobis  coronata ;  nux  ovata, 
coUo,  constricta  l-locularis. 

1.  D.  GOCHiKCHiirENSis,  Lour.  Cock.  ii.  p.  816 ;  Lam.  Diet. 
Suppl.  ii.  p.  669 ;  Spreng,  8yst.  ii.  668. — Arbor  i-edeviva,  Bumpi. 
Amhoyna^  vol.  iii.  lib.  v.  cap.  xix.  tab.  104.  In  Cochin  China  : 
non  vidi. 

>  Coch.  i.  p.  384.  »  PeriantMuTn,  Lour. 

*  Coch.  ii.  p.  816.  *  Diet.  Suppl.  ii.  p.  471. 

»  Bijdr.  p.  1116.  "  Calyx  exterior,  Lour, 
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Palttba. 

This  Asiatic  genus  was  first  described  in  1839  by  O.  Don  as  a 
distinct  section  of  Symplocos  ^ ;  Bentbam  in  1841  recognized  this 
view' ;  DeCandolle  adopted  the  same  conclusion  in  1844',  with  a 
more  defined  character.  Palura  should  stand  independently  as 
a  genus  differing  from  all  others  of  the  family  in  its  bilocular 
ovary  and  fruit.     It  may  be  thus  defined : — 

PALrRA,  G.  Don  {non  Ham.). 

Flores  hermaphroditi.  Calyx  urceolatus^  semunfenis,  semiquinqae- 
fidus,  lobis  acutis,  patentibus.  Corolla  tubulaiis,  semiquinquefida ;  seg^ 
menta  ovata,  concava.  Stamina  30-60,  tube  corollae  inserta,  insqualia, 
triseriata,  segmenta  non  excedentia.  Ovarium  rotundato-oblongumy 
disco  biglanduloso  et  pyramidato  snperatum,  biloculare,  otmla  in 
quoque  loculo  pauca,  superposita,  pendentia.  Stylus  filiformis,  lon- 
gitudine  petaloram ;  stigma  clavato-bilobum.  Fructus  baocatus,  ro- 
tundato-obloDgus,  calycia  limbo  discoque  coronatuB  ;  nux  conformis, 
hilocularis  (raro  abortione  Ulocularis),  azi  medulla  vasonim  nutrien- 
tium  perforata ;  semina  in  loculis  pauca,  ovata,  pendula. 

ArbusculK  Asiatic<B,  ramosm ;  folia  altema,  oblonga,  integra,  petiolata ; 
flores  tft  axillispauci  vel  solitarii,  parvi. 

1.  P.  siKiOA,  nob. — Symplocos  sinica,  JK?r,  JSot.  Beg.  tab.  710 ; 
G.  Dan,  Diet.  iv.  p.  3,  cum  icone  ;  A.  DC.  Prodr.  viii.  p.  258. — 
Myrtus  chinensis,  Lour,  CocTi.  i.  p.  383.     In  China :  non  vidi. 

2.  P.  PEKDULA,  nob. — Symplocos  pendula,  -B.  Wight,  Icon.  iv. 
tab.  1237;  Thwaites,  Enum.  p.  184.  In  Indise  montib.  Pulwai 
(Carnatic)  et  Ceylon :  non  vidi. 

LODUBA. 

So  called  from  the  vernacular  name  of  Symplocos  raeemosa, 
Boxb.,  one  of  its  species.  The  name  was  first  selected  by  D.  Don 
in  1825^  to  designate  a  section  of  Symplocos ;  this  was  adopted  by 
Q.  Don  in  1837' ;  it  was  described  by  G-uillemin  in  the  same  year* ; 
it  was  placed  among  the  Asiatic  species  of  Hopea  by  DeCandolle 
in  1844^;  but  was  not  proposed  as  a  distinct  genus  until  1847, 
when  Decaisne  did  so",  founded  on  its  type  the  Symplocos  cratce- 

*  Diet.  iy.  p.  3,  in  parte.  ^  Linn.  Trans,  xriii.  p.  229. 
'  Prodr.  viii.  p.  258.  *  Her.  Nepal,  p.  145. 

•  Diet.  iv.  p.  2.  •  Ann.  Sc.  Nat.  ser.  2,  toI.  rr.  p.  158. 
'  Prodr.  Tiii.  p.  258.  *  Voy.  Jacquinot,  p.  103. 
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ffoides,  D.  Don.  The  species,  51  in  number,  are  all  of  Asiatic 
origin.  The  genus  differs  from  Palura  in  its  trilocular  ovary  and 
fruit,  and  many  other  characters. 

LoDHR^  Decaisne. — Symplocos  (in  parte)  auctorum. 

Floret  hermaphroditL  Calyx  parvus,  campanulaius,  S-dentatiis,  denti- 
bas  obtusis,  imo  pluribracteolatua.  Corolla  tubulosa,  aemiquinque- 
fida ;  tegmenta  oblonga,  quincundaliter  imbricata.  Stamina  numerosa, 
iniequalia,  triseriata,  tube  coroUe  inserta,  et  hae  subbreviora ;  anthers 
oblongo-ovatae,  2-lobs,  margine  dehiaeentes ;  stylus  filiformis ;  discus 
epigjrnus,  conicas,  s«pe  pilosua ;  stigma  subcapitatum.  Owurium  tub- 
inferom,  disco  camoso  luperatum,  triloculare ;  ovula  plura  vd  pauci- 
ora,  saepiuB  4  in  quoque  loculo  superposita,  axi  suspeusa.  Fructnu 
baccatus,  ovatus  aut  oblongus,  calycis  limbo  discoque  coronatus ;  mur 
ovata,  apicem  versus  coutractay  rugoso- striata,  crasse  ossea,  abortu 
unilocttlaris  et  monosperma,  dissepimentis  membranaceis  ad  parietem 
adpressis,  rarius  bilocularis  et  disperma.  Semen  oblougo-cyliudricum, 
utrinque  obtusum ;  embryo  in  albumine  copioso  teres,  paullo  curvatns; 
radicula  oblonga,  supera,  cotyledones  2,  infene,  lineares^  ilia  dimidio 
breviores  et  squilatse,  rarius  longiores. 

Arbores,  auffnitioesve  Asiatica^  ramosa ;  folia  elliptica  avt  lanceolata^ 
wtegra  vel  serr%Uata,petiolata'y  racemi  axUlares ;  fLore^  plures,  parm. 

1.  L.  GEATwEOoiBEs,  Decaisfie  in  Jacquinot  Toy.  p.  108, 
tab.  110. — Symplocos  cratsegoides,  2>.  Don,  Flor.  Nepal,  p.  145 ; 
G.  Bon,  Diet.  iv.  p.  3  ;  A.  DC.  Frodr.  viii.  p.  258. — S.  paniculata, 
Wall.  Cat.  4429. — Palura  odorata,  Ham.  in  Herb.  In  India : 
V.  s.  in  herb,  meo  (17615),  Khasya  (Orijiths). 

2.  L.  LoHU,  nob. — Symplocos  Lohu,  D.  Don,  Flor.  Nepal. 
p.  144 ;  G.  Don,  Diet.  I.  c.  p.  2 ;  A.DC.  I.  c.  p.  255.— S.  lucida, 
Wall,  (non  Brogn.  Sf  Gris.)  Cat.  4414.  In  India :  v.  s.  in  herb, 
meo  (7614  et  19534),  Khasya  (GHJiths). 

8.  L.  Samuih'ia,  nob. — Symplocos  Samuntia,  D.  Don,  I.  c.  p. 
145 ;  G.  Don,  I.  c.  p.  2  (excl.  synon.) ;  A.  DC.  I  c.  p.  255.  In 
India :  v.  s.  in  herb,  meo  (15557),  Malacca  {Griffiths). 

4.  L.  BACEMOSA,  nob. — Symplocos  racemosa,  Boxb.  Flor.  Ind. 
ii.  p.  539,  vern.  Lhodra  ;  G.  Don,  Diet.  iv.  p.  3  ;  -4.  DC.  I.  c.  p.  255. 
— S.  theffifolia,  D.  Don,  I.  c.  p.  144 ;  G.  Don,  I.  <?.  p.  2  ;  Kurs  in 
Flor.  Brit.  Burma,  ii.  p.  144.     In  Bengalia  et  Burma :  non  vidi. 

5.  L.  spiCATA,  nob. — Symplocos  spicata,  Itoxb.  Flor.  Ind.  iii. 
p.  541 ;  A.  DC.  I.  c.  p.  254  (excl.  synon.  et  var.  /3) ;  Wight,  lllustr. 
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p.  11,  tab.  150 ;  Thwaites,  JEntm.  p.  184 ;  Kurz,  I  c.  p.  146.  In 
prov.  Madras  et  Martaban  :  v.  s.  in  herb,  meo  (16060),  Neilgber- 
ries  (^Gardner). 

6.  LoDHBA  oRAin)iFLOBA,  »oft.— SymplocoB  grandiflora,  A.  DC, 
{ex  Wall  Cat.  4421)  I,  c.  p.  257.  In  India  iv.s.in  herb,  meo  (17614 
et  19834),  Khasya  (Orijffiths). 

7.  L.  LuciDA,  nob. — Symplocoa  lucida,  A.  DC,  (non  Brogn.  ^ 
Chris.,  nee  Sieber  S[  Zucc.)  I.  e.  p.  255  ;  G.  Don,  Diet.  iv.  p.  3 ;  Kurz 
in  Flor.  Brit  Burma,  ii.  p.  143.  In  montib.  Sylbet  et  Martaban : 
nonvidi. 

8.  L.  ATTENUATA,  nob. — Symplocos  attenuata,  A.  DC.  {ex  Wall. 
Cat.  4426)  I.  e.  p.  256.     In  montib.  Sylhet :  non  vidi. 

9.  L.  Hamiltoitiana,  nob. — Symplocos  Hamiltoniana,  G.  Don, 
Diet.  iv.  p.  3  ;  A.DC  {ex  Wall.  Cat.  4420)  I.  c.  p.  264.— S.  rigida, 
WaU.  Cat.  4422,  sub  Decadia  racemosa,  Ham.  MSS.  In  India, 
prppe  Molmein :  non  vidi. 

K     10.  L.  BrBiGiKOSA,  nob. — Symplocos  rubiginosa,  A.  DC.  (ex    l^ 
Wall.  Cat.  4432)  I.  e.  p.  257.     In  ins.  Penang  et  Ceylon :  v.  s.  in 
herb,  meo  (14177)  ;  Ceylon  (Gardner  542). 

t/  11.  L.  PEBBUGiKEA,  nob. — Symplocos  ferruginea,  Boxb.  Flor. 
2nd.  ii.  542  ;  G^.  Don,  I.  c.  p.  2  ;  A.  DC.  I.  c.  p.  257  (excl.  synon.). 
In  Sylhet  et  Fenang :  non  vidi. 

12-  L.  iCACBOPHTLLA,  nob. — Symplocos  macropbylla,  A.  DC. 
(ex  Wall.  Cat.  4431)  I.  e.  p.  257.     In  Nepalia :  non  vidi. 

13.  L.  ELOBiBUBDA,  nob. — Symplocos  Samuntia,  var.  floribunda, 
A.  DC.  I.  e.  p.  253  ;  G.  Don  (ex  Wall.  Cat.  4419)  I.  c.  p.  3.  In 
Nepalia :  non  vidi. 

14.  L.  BAMOBiBsiHA,  nob. — Symplocos  ramosissima,  G.  Don, 
I.  c.  p.  3 ;  A.  DC.  I.  c.  p.  257.     In  Nepalia :  non  vidi. 

15.  L.  BEBTOSA,  nob. — Symplocos  nervosa,  A.  DC.  I.  c.  p.  256; 
Wight,  Icon.  tab.  1235. — S.  racemosa,  Wall,  (non  Boxb.)  in  Cat. 
4418.     In  Nepalia :  non  vidi. 

16.  L.  PTBiEOLiA^  nob. — Symplocos  pyrifolia,  G.  Don,  I.  e.  p.  3, 
ex  Wall.  Cat.  4415  ;  A.  DC.  I.  c.  p.  256.— S.  obtusa,  Thwaites  (non 
A.  DC),  var.  obovata,  Enum.  p.  185.  In  Ceylonia :  v.  s.  in  herb, 
meo  (14174),  ISewera  Ellia  (Gardner  538). 
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17.  LoBHBA  OBTUSAy  Hob. — Sjipplocos  obtusa,  A.  DC.  (exWaU. 
Cat  4424)  I  c,  p.  255  ;  Wiffht,  Icon,  tab.  1233,  Spicily,  tab.  146; 
Whip,  Ann.  iii.  p.  16 ;  Thtoaites,  I.  e.  p.  185  (excl.  synon.).  In  India 
et  Ceylon :  v.  9.  in  herb,  meo  (15049),  Neilgberries  (^Gardner). 

18.  L.  Oabdnebiafa,  nob. — Symplocos  Oardneriana,  Wigk, 
Icon.  tab.  1231,  Spicilegia^  ii.  tab.  144 ;  Walp,  Ann.  i.  p.  499,  iL 
p.  16.  In  Neilgberries:  v. 9.  in  herb,  meo  (15053),  Ootacamund 
{Gardner). 

19.  L.  F0LI08A,  nob. — Symplocos  foliosa,  Wight^  Icon.  tab.  1234 ; 
Walp.  Ann.  i.  p.  499.  In  Neilgberries :  non  vidi ;  speciei  prscei 
affinis. 

20.  L.  MiOBOPHTLLA,  nob. — Symplocos  micropbylla,  WigU^ 
Icon.  tab.  1232,  Spicilegia^  tab.  145  ;  Walp.  Ann.  i.  p.  499.  In 
Neilgberries  et  Ceylon :  t^.  «.  in  herb,  meo  (14171),  Newera  Ellia 
{Chrdner^^b). 

21.  L.  KONANTHA,  nob. — Symplocos  monantba,  Wight ^  Icon. 
tab.  1236 ;  Walp.  Ann.  i.  p.  500.     Ad  Courtallam :  non  vidi. 

22.  L.  poLTSTACHrA,  nob. — Symplocos  polystacbya,  A.  DC.  {ex 
Wall.  Cat.  4428),  I.  e.  p.  254.  In  India  iv.s.in  herb,  meo  (19805) ; 
Mergui  (Qriffiths). 

23.  L.  oiTPHTLLA,  nob. — Symplocos  oxypbylla,  A.  DC.  (ex 
Wall.  Cat.  4430)  I.  o.  p.  256.  In  montib.  Sylhet  et  Kbasya:  v.i. 
in  herb,  meo  (17617),  Kbasya  {Griffiths). 

24.  L.  LBiosTACHTA,  noft. — Symplocos  leiostacbya^JCttratttjreof. 
Brit.  Burma,  ii.  144.     In  Burma :  non  vidi. 

25.  L.  SULCATA,  nob. — Symplocos  sulcata,  Xurz,  I.  e.  p.  145. 
In  Martaban :  non  vidi. 

26.  L.  PEDicELLATA,  nob. — Symplocos  pedicellata,  Kurz,  I.  e- 
p.  147.     In  proY.  Martaban :  non  vidi. 

27.  L.  LBrcANTHA,  npb. — Symplocos  leucantba,  Rurz,  I.  e.  p. 
148.     In  sylvis  inundatis  fluT.  Irawadi :  non  vidi. 

28.  L.  PiTLOHBA,  nob. — Symplocos  pulcbra,  Wight,  Icon.  tab. 
1230,  8picilegia,  tab.  145  ;  Wa^.  Ann.  i.  499.  In  India :  v.  9. 
in  herb,  meo  (15051),  Neilgberries  (Gardner). 

29.  L.  CAUDATA,  nob. — Symplocos  caudata,  A.  D.C.  {ex  Wall, 
Cat.  4413)  I.  c.  p.  256 ;  Kurz,  I.  c.  ii.  p.  147.  In  India:  v.  *.  in 
herb. meo  {17QIG),  Kbasya  {Griffiths  307). 


Digitized  by 


Google 


KB.  J.  KISBS  OK  THE  BYJCPLOCACJELS.  801 

30.  LoDHBA  POLYOAEPA,  fioi^.^Symplocofi  poljcarpa,  O,  Don, 
Diet.  iv.  p.  3,  ex  Wall.  Cat.  4423 ;  A.  DO.  I  c.  p.  255  ;  Kurz,  I.  c. 
p.  146.  In  Khasya  et  Martaban:  t;.  s.  in  herb,  meo  (19833), 
Khasja  {Qriffithi). 

31.  L.  BBACTEALis,  ficib. — Sjmplocos  bractealis,2%u?a»^d«,  Enum. 
p.  185.  In  Ceylonia :  t^.  «.  in  herb,  meo  (14176),  Newera  Ellia 
{^Gardner  541). 

32.  L.  OBOVATA,  nob. — Symplocos  obovata,  WiglitSf  Gardner  in 
herb. — Symplocos  obtusa,  yar.  obovata,  Thwaites,  I.  c.  p.  185.  In 
Ceylonia:  v.  9,  in  herb,  meo  (14175),  Elephant  plains  (Gardner 
539). 

33.  L-  cucuLLATA,  nob. — Symplocoa  obtusa,  var.  cucullata, 
Thwaites,  I.  c.  p.  185.  In  Ceylonia :  v.  s.  in  herb,  meo  (14173), 
Newera  Ellia  (G^ar(?«cr  637). 

34.  Iv  HIBSUTA,  nob. — ^Symplocos  hirsuta,  Wight  Sf  Gardn.  in 
herb. ;  Thwaitee,  I.  c.  p.  185.  In  Ceylonia :  v.  e.  in  herb,  meo 
(14172),  Newera  EUia  {Gardner  536). 

35.  L.  HISFIDULA,  nob. — Symplocos  hispidula,  Thtoaites,  I.  c. 
p.  186.    In  Ceylonia :  non  vidi. 

36.  L.  BTTFESOENS,  nob. — Symplocos  rufescens,  Thwaites,  I.  c. 
p.  184.     In  Ceylonia  :  non  vidi. 

37.  L.  L^TA,  nob. — Symplocos  Iffita,  Thfjoaitee,  I.  e.  p.  184.  In 
Ceylonia :  non  vidi. 

38.  L.  ELEOAKS,  nob. — Symj)locos  elegans,  Thwaites,  I.  c.  p.  185. 
In  Ceylonia:  non  vidi. 

39.  L.  JUCTTfiTDA. — Symplocos  jucunda,  Thwaites,  I.  c.  p.  186. 
In  Ceylonia :  non  nidi. 

40.  L.  ACiTTA,  nob. — Symplocos  acuta,  Thwaites,  I.  c.  p.  186.  In 
Ceylonia :  non  vidi. 

41.  L.  cuN£ATA,no5. — ^Symplocos  cuneata,  Thwaites,  I.e.  p.  186. 
In  Ceylonia :  non  vidi, 

42.  L.  COBBIFOLIA,  nob. — Symplocos  cordifolia,  Thwaites,  I.  c. 
p.  187.  *  In  Ceylonia :  non  vidi. 

43.  L.  MABQiifALiB,  nob. — Symplocos  marginalis,  Thwaites,  I.  e. 
p.  187.    In  Ceylonia :  non  vidi. 

LIKX.  JOXTBK.— BOTANT,  VOL.  XYII.  Z 
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41.  LoDHBA.  APiOALis,  noh. — Sjmplocos  apicahs,  TkwaUes,  I  c. 
p.  187.     In  Ceylonia :  non  vidi, 

45.  L.  COBONATA.,  noh, — Symplocoa  coronata,  Thwaitei,  I.  e. 
p.  1^    In  Ceylonia :  non  vidi. 

y^4iQ,  L.  Vebhublli,  noh, — Sjmplocos  Verhuelli,  Jung%,  SfVriese^ 
Fl.  Nov.  Ind,  Batav,  i.  p.  12;  Walp.  Bep.  vi.  p.  458.  In  Sumatra 
et  Java :  non  vidi. 

47.  L.  BiBES,  noh. — Sjmplocos  ribes,  Jungh.  Sf  Vriese,  I.  e.  p. 
11 ;  Walp.  Bep.  vi.  p.  458.    In  Java :  non  vidi. 

48.  L.  XANTHOPHTLLA,  noh. — Sjmplocos  xanthophylla,  Jungh. 
'   Sf  Vriese,  I.  e.  p.  11 ;  Walp.  Ann.  vi.  p.  458.     In  Java:  non  vidi. 

49.  L.  MIOEOCABPA,  noh. — Symplocos  microcarpa,  Champion  in 
Kew  Joum.  Bot.  iv.  p.  303.     In  Hongkong  {Champion)  •  non  mdi. 

60.  L.  CBASSiroLiA,  noh. — Symplocos  japonica,  Benth.  (non 
A.  DC.)  in  Kew  Journ.  Bot.  iv.  p.  308.  In  Hongkong  (Champion)  : 
no;i  vidi. 

Evidently  a  distinct  species. 

51.  L.  JAVANiCA,  noh. — Symplocos  javanica,  Kurz  in  Flor.  Brit- 
Burma,  ii.  145.     In  Burma  (Tenasserim)  et  insiilis  Majajanifl.'^      | 
usque  Java:  non  vidi. 

LeavesTanceolate  or  oblong-lanceolate,  acute  at  botli  ends, 
rusty  pergamineous,  serrulate,  covered  with  a  rusty  pubescence, 
6-8  in. long,  on  a  densely  pubescent  petiole  6-9  lines  long ;  branch- 
ing axillary  racemes  ;  flowers  pubescent,  1  line  long ;  ovary  3- 
locular ;  drupe  ovoid,  3  lines  long ;  nut  ovate,  contracted  towards 
the  apex,  1-seeded. 

BOBTJA. 

The  history  of  this  extensive  genus  is  somewhat  complicated. 
It  was  first  established  by  the  elder  De  CandoUe  in  1828,  who 
placed  it  in  Comhretacea,  from  a  fancied  resemblance  of  its  typi- 
cal species  to  Bruguiera^.  This  type  was  the  Bohu  of  Adanson 
and  the  Eugenioidea  of  Linnjeus ;  and  it  obtained  from  various 
authors  many  synonyms,  which  further  complicated  the  matter. 
Prof.  De  CandoUe,  perceiving  the  mistake  of  his  father,  rightly 
placed  the  genus  in  SymplocacecB  in  1844,  but  as  a  mere  synonjm 
of  Symplocos^,    Its  species,  of  Asiatic  growth,  are  all  of  insular 

'  Prodr.  iii.  p.  28.  ^  Prodr.  viii.  p.  246. 
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origin,  the  locaLities  extending  from  Ceylon  to  Japan  and  the 
islands  of  New  Caledonia.  The  genus  differs  from  Lodhra  in  the 
following  characters : — ^in  its  comparatively  smaller  corolla  ;  in 
its  more  numerous  stamens  in  4-5  series,  united  at  their  base  into 
5  fasciculated  bundles,  shortly  cohering  below,  and  fixed  upon  the 
short  tube  of  the  corolla ;  in  its  scabrid  anthers  ;  in  its  pilose  fili- 
form style;  in  its  ventricose  ovary  bearing  a  single  suspended 
ovule  in  each  cell ;  in  its  epigynous  disk,  which  is  crenately  annu- 
lar, umbilicate  and  striated  within  ;  in  its  baccate  fruit,  corru- 
gated, fleshy,  often  of  a  bright  blue  colour ;  in  its  testaceous  am- 
pulliform  nut,  which  is  3-celled,  divided  by  fungous  dissepiments 
meeting  in  the  axis,  and  there  perforated  in  the  embryo  of  its  albu- 
minous seed,  having  a  more  slender  and  more  elongated  radicle 
with  two  minute  inferior  cotyledons. 
The  following  is  an  amended  diagnosis. 

BoBUA,  Be  Oandolle. — Bobu,  Adans,\  Sermann, — Eugenioides, 
Idnn. — Symplocos  (i»  ^ar^d)  auctt — Chasseloupia,  Vieillard, 
Fhres  hermaphroditi.  Calyx  parvus,  turbiDatua,  ad  medium  5-fidus, 
lobis  brevissime  acutis,  membranaceis,  ciliatis,  persistens.  Petala  5, 
calyce  2-3plo  longiora,  lobis  calycinis  altema,  obovata,  imo  breviter 
cohierentia,  rotata.  Stamina  circa  50,  petalis  vix  longiora,  tubo  brevi 
coroUse  insita,  ssepius  breviter  pentadelpha,  superne  libera ;  filametUa 
subimbricata,  late  lineari-oblonga,  valde  reticulata,  membranacea, 
apice  subito  in  filum  conatrictaj  anthera  didymo-globosse,  acabri- 
dulae.  Discus  epigynus;  crenato- annularis,  umbilicatus,  intus  stria- 
tus.  Ovarium  turbinatum,  subinferum,  disco  coronatum,  triloculare ; 
ovuia  in  quoque  loculo  solitaria,  suspensa.  Stylus  petalis  longitudine, 
squalis  filiformis,  5-angulatu8,  pilosus;  stigma  trigonum,  capitatum. 
Fructus  ovatus,  baccatus,  ssepe  coloratus,  corrugosus,  disco  lobisqae 
calycinis  coronatus ;  nux  ovatus,  cello  constricta  et  hinc  ampuUsefor- 
nus,  testacea,  triloeularis ;  dissepimenta  fungosa,  moUia,  in  axi  pro 
vasibus  nutrientibus  perforata.  Semina  seepe  1  vel  2  abortiva ;  itUS' 
gumentum  membranaceum ;  embryo  in  albumine  copioso  camoso 
tenuiter  teres,  paullo  curvatus:  radicula  supera,  elongata;  cotylC" 
dones  2,  minimee,  obtusse,  inferae. 
Arbores,  sapius  arbuseulee,  in  insults  Asiaticis  vigentes,  ramosa ;  f«lia 
elliptica  vel  oblonga,  tntegra  aut  serrata,  petiolata }  racemi  breves, 
paudfiorii  ^orea  parvi. 

§  1.  Species  Ajsiatica. 

1.   BOBTIA  LATJBiNA,   BG.  Prodr.  iii.  p.   23  (1828).— Bobu 
Bemba,  Faul  Hermann,  in  Mas,  seu  Cat  Fl.  Zeylan.  (1714);  Linn. 
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Flor.  Zeyl.  p.  621  (1714).— Bobu,  Joh.  Bumanti,  Thes.  Zeyl 
p.  26  (1737).— Eugenioidea,  Linn.  Fl.  Zeyl.  (ex  pi.  Burm.\  p.  192 
(1747);  Lam.  Diet.  Suppl.  i.  p.  646  (1810).— Laurue  serrata^  Jb*. 
Burmann,  Thes.  Zeyl.  p.  139,  tab.  62  (1737)— Myrtua  serraU, 
Mni^  (1768).— MyrtuB  laurina,  Betz.  Obi.  iv.  p.  27  (1787).— 
Eugenia  laurina,  Willd.  Syst.  ii.  p.  967  (1799). — Symplocoa  spi- 
cata,  A.  JDO.  {non  Boxh.),  var.  zeylanica,  ex  Wall.  Gat.  4427, 
Prodr.  viii.  p.  257.  In  Ceylonia:  v.  8.  in  herb,  meo  (14170), 
adle  (Gardner  534). 

2.  BoBUA  OEBi^siFOLiA,  nob, — Symplocos  cerasifolia,  A.  DC.  L  e. 
p.  267,  ex  Wall.  Cat.  4434.  In  insula  Pfijiaag-ct-prov.  Madras : 
V.  8.  in  herb,  meo  (16052),  Neilghemea  (Gardner^  in  flore); 
fructus  non  vidi. 

A  species  closely  approaching  the  preceding. 

8.  B.  OLIGOSTA.CHTA,  nob. — SymplocoB  spicata,  A.  1>C.  (non 
Boxb.),  var.  oligostachya,  I  e.  p.  234. — Eugenia  laurina,  WUld. 
in  herb,  (non  in  Syet,  ii.  p.  967) ;  Wall.  Oat.  4416,  camnom.  citato : 
non  vidi. 

A  species  near  B.  laurina^  with  few  simple  flowers,  on  a  raceme 
scarcely  longer  than  the  petiole. 

4.  B.  ATBOTiEiDTS,  nob. — Symplocos  spicata,  A.  DC,  (nan 
Boxb.),  var.  atroviridis,  I.  c.  p.  234,  in  Wall.  itin.  ined.  In  Barma, 
(Tavoy,  Moulmein,  et  Amherst):  non  vidi, 

A  species  differing  notably  from  B.  laurina  in  the  form  and 
peculiar  colour  of  its  entire  leaves. 


§  2.  Speciee  Neo-Caledoniccs^. 

6.  B.  STBAVADI0IDE8,  nob. — Symplocos  stravadioides,  Bron- 
gniart  et  Grie,  Ann.  Sei.  Nat.  ser.  5,  vol.  vi.  p.  246. — Chasse- 
loupia  neo-caledonica,  in  parte,  Vteillard  in  Bull.  Soe.  Linn,  de 
Normandie,  vol.  xiii.  p.  429 :  v.  8.  in  herb.  Soe,  Linn.  Normand. 
montibus  de  Balade  (Vieillard  no.  541). 

6.   B.     Lekobmandiai^a,    nob. — Symplocos    Lenormandiana, 

^  The  typical  speciinenB  of  the  species  recorded  in  this  section  were  kindly 
lent  to  me  for  examination  by  Prof.  Morier^  of  the  Linn.  Soe.  of  Normandy. 
I  made  tracings  of  those,  which  are  preaenred  in  my  herbarium,  and  which  wUl 
serre  for  future  reference. 
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Brtmgn,  4r  Oris,  I.  c.  p.  247.— Symplocos  lanceaBfolia,  Brongn,  MS8. 
— Chaaseloupianeo-caledonica,  Vieill.  inpartCy  L  c.  p.  248.  V.  s. 
in  herb,  citato,  in  moutibua  circa  "Wagap  {VieilL  n.  543  et 
2920). 

7.  BoBUA  ViBlLLABDi,  »o&. — Symplocos  Vieillardi, "  i?ro»y».  ^ 
Oriiy  I,  c.  p.  248. — ChaBseloupia  caeruleBcens,  yieill.  in  parte, 
MSS.    V.  s.  in  herb,  citato,  circa  Poila  (FieilL  n.  542  et  2919). 

8.  B.  c^BVLEBCENS,  nob, — Symplocos  csBrulescens,  Brongn. 
if  Chris,  I  e.  p.  247.— Chasseloupia  caBrulescens,  Tieill.  I.  c, 
p.  430.    V,  i.  in  herb,  citato,  circa  Wagap  {Vieillard,  542  bis). 

9.  B.  ABBOBEA,  nob, — SymplocoB  arborea,  Brongn.  4c  Grif, 
I.  e.  p.  248. — Chasseloupia  arborea,  VieilL  I,  c,  p.  429.  V.  «.  in 
herb,  citato,  circa  Balade  et  Wagap  (Vieill.  n.  545). 

10.  B.  OLATTOESORKS,  fwb. — Symplocos  glaucescens,  Vieill. 
MSS. — Chasseloupia  lucida,  in  parte,  VieiU.  I.  c.  p.  480.  V.  s.  in 
herb,  citato,  Wagap  (Vieill.  n.  2921). 

11.  B*  BOTtTiTDiFOLiA,  nob. — Symplocos  rotundifolia,  Brongn. 
if  Qri%,  I.  c.  p.  248. — Chasseloupia  nitida,  Vieill.  MSS.;  De- 
planehe,  MSS.  n.  60.  V.  s.  in  herb,  citato  (Vieill.  n.  491  bis,  549 ; 
De  Blanche,  60). 

12.  B.  BAPTIOA,  nob. — Symplocos  baptica,  Brongn.  Sf  Oris, 
I.  c.  p.  249. — Chasseloupia  tinctoria,  Vieill.  I.  o.  p.  248.  V.  s.  in 
herb,  citato,  montibus  de  Balade  (Vieill.  n.  547,  548;  var.  /3, 
Vieill.  n.  546). 

13.  B.  LTJOIDA,  nob. — Symplocos  lucida,  Brongn.  ^  Oris,  I.  c, 
p.  249. — Chasseloupia  lucida,  in  parte,  Vieill.  I,  c.  p.  430.  V.  s. 
in  herb,  citato,  Wagap  (Vieill.  n.  559). 

14.  B.  NITIDA,  nob. — Symplocos  nitida,  Brongn.  Sf  Chris,  I.  c. 
p.  249.     V.  s.  in  herb,  citato,  Wagap  (Vieill.  n.  550). 

15.  B.  MOKTAWA,  nob. — Symplocos  montana,  Brongn.  ^  Oris, 
I.  c.  p.  250. — Chasseloupia  montana,  Vieill.  I.  c.  p.  430. — C. 
microphylla,  Vieill.  I.  c.  p.  430 :  f>.  s.  in  herb,  citato,  montibus  de 
Balade  (Vieill.  n.  651) ;  Nebo  (Deplanche  n.  32). 

16.  B.  OBAOiLis,  «o5.— Symplocos  gracilis,  Brongn.  Sf  Chris, 
I.  e.  p.  250. — Chasseloupia  gradlis,  Vieill.  I.  e.  p.  481.    V.  s.  in 
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herb,   citato,  montib.   de  Balade  (Vieill  n.  644-282);  Paebo 
(JDeplanche  n.  66). 

§  3.  Species  Japonic€B. 

17.  BoBTJA  JAPONIOA,  noh, — SjmplocoB  japonica,  A.  DC.  Prod, 
viii.  p.  255  ;  Paxtm  ^  Lindl.  Fl.  Gard,  p.  61,  tab.  32  ;  JFalp.  Ann. 
iii.  p.  919. — Symplocos  lucida,  Sieher  Sf  Zuccar,  (non  Brongn.  Sf 
Or.,  nee  A,  DC),  Flor.  Japon.  p.  56,  tab.  24.  In  Japonia:  non 
vidi. 

18.  B.  PBUNiroLiA,  noh, — Symplocos  prunifolia,  Sieh,  S[  Zueear. 
Abhand.  Akad.  Wissensch,  iv.  3,  p.  133 ;  Wdlp,  Ann.  i.  p.  498. 
In  Japonia :  non  vidi. 

19.  B.  MTBTAOEA,  nob. — Symplocos  myrtacea,  Sieh.  S[  Zfue&sr. 
Abhand.  Akad.  Wissensch.  iv,  3,  p.  133 ;  Walp.  Ann.  i.  p.  498. 
In  Japonia :  non  vidi. 

20.  B.  LAif ciFOLiA,  Sieb.  4r  Zuccar.  Abhand.  Akad.  Wissensch.  iv. 
3,  p.  133 ;  Walp.  Ann.  i.  p.  499.     In  Japonia :  non  vidi. 

21.  B.  LEPTOSTAOHTA,  nob. — Symplocos  leptostachya,  Si^. 
4*  Zuce.  Abhandl.  Akad.  Wissensch.  iv.  3,  p.  134 ;  Walp.  Ann.  i. 
p.  499.     In  Japonia :  non  vidi, 

22.  B.  NEBiiFOLiA,  nob, — Symplocos  neriifolia,  Sieh.  ^  Zuce. 
I.  c, ;  Walp,  Ann.  i.  p.  499.     In  Japonia :  non  vidi. 

23.  B.  THEOPHBASTiBroLiA,  Sieh.  4r  Zucc.  L  c. ;  WaJp.  Ann.  i. 
p.  499.     In  Japonia :  non  vidi. 


On  Branch  Tubers  and  Tendrils  of  Vitis  gongylodes.  By  E.  Isimr 
Ltitoh,  of  Kew  Gardens.  (Communicated  by  Dr.  J.  Mubie, 
r.L.S.) 

[Bead  Norember  21, 1878.] 

(Plate  XV.) 

I  HAVE  the  pleasure  of  calling  the  attention  of  the  Fellows  of  the 
Society  to  living  specimens  of  Vitis  gongylodes,  illustrating  its 
peculiar  habit  of  forming  a  tuber  at  the  extremity  of  every  branch 
when  ceasing  groMv-th  for  the  season.  They  are  analogous  to  the 
subterranean  tubers  produced  by  the  potato  and  many  other  plants; 
but,  in  contrast  to  the  tubers  of  an  ordinary  kind,  they  are  pro- 
duced in  the  air  at  considerable  height,  and,  when  the  branches 
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decay  op  become  weak,  fall  to  the  ground  and  grow.  Their  special 
purpose  would  seem,  at  first,  to  be  the  preservation  of  life  through 
a  long  season  of  drought.  It  would  be  fair  to  assume  this,  be- 
cause afker  nearly  twelye  months'  keeping  in  a  dry  place,  1  have 
foimd  them  still  plump,  full  of  life,  and  ready  to  grow  when  placed 
under  circumstances  of  warmth  and  moisture.  They  would  sur- 
vive under  conditions  necessarily  fatal  to  other  parts  of  the  plant. 
Their  capacity  for  retaining  life  does  not  necessitate  the  conclu- 
sion that  this  must  be  their  special  function ;  and  I  am  led  to  say 
this,  because  so  far  the  plant  is  only  recorded  from  a  perpetually  wet 
country.  They  appear  to  answer  as  a  means  of  propagation,  just 
as  do  the  bulbils  of  a  Lily — which  fall  off  and  grow,  without  being 
able  to  withstand  drought  better  than  the  bulbs  beneath  the  soil. 

Axillary  and  other  bodies  that  fall  off  and  grow  are  not  un- 
common. Tiny  tubers  are  produced  in  the  leaf-axils  of  some 
species  of  Begonia ;  and  curious  round  tubers  are  formed  by  some 
species  of  Dioscorea  ;  bulbils  are  frequent  among  bulbous  plants ; 
and  asexual  means  of  propagation,  known  by  the  same  term, 
obtain  in  Chara,  thallus  of  Hepatic®,  and  frond  of  many  flwrns, 
Ac. ;  while  the  leaves  of  many  species  have  little  plantlets  ready 
to  grow  on  falling  to  the  ground,  or  which  soon  develop  when 
the  leaves  are  in  contact  with  moist  soil.  All  these  cases  differ 
from  the  one  before  us,  none  having  the  same  origin.  The  tubers 
of  F.  gongylodes  are  formed  by  the  special  development  of  an 
already  existing  stem ;  and  on  this  depends  the  interest  of  the  case. 
The  branches  of  many  plants  would  grow  on  accidentally  falling 
to  the  ground ;  but  these  tubers  are  endowed  with  special  vitality, 
and  so  prepared  for  intentional  separation.  I  am  unable  to  find 
by  inquiry  at  the  Kew  Herbarium  that  any  case  of  similar  kind 
is  on  record.  It  is  not  described  in  the  *  Flora  Brasiliensis,'  where 
I  believed  there  woidd  be  all  the  information  of  this  plant  in  a 
wild  state.  No  mention  is  made  in  the  manuscript  notes  of  Bur- 
chell,  who  collected  the  only  specimens  in  the  Kew  Herbarium 
near  Para. 

Little  requires  to  be  said  about  the  development  of  these  tubers. 
The  onward  growth  is  arrested;  and  the  stem  commences  to 
swell  from  about  the  last  imfolded  leaf  backwards  either  one  or 
two  nodes.  Tubers  of  two  swollen  intemodes  are  very  common ; 
and  sometimes  the  swelling  tapers  off  in  some  part  of  the  second 
intemode  from  the  point.  The  form  is  usually  oblong,  or  tapering 
from  an  obtuse  apex  to  the  base,  with  a  constriction  at  the  node 
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when  tbe  whole  is  compoBed  of  two  intemodes.  The  fonnation  of 
the  tuber  never  takes  place  up  to  the  growing  point ;  there  i» 
always  a  short  portion  of  stem  which  falls  away,  with  also  one 
or  two  leaves  of  stunted  development. 

The  tendrils  of  this  vine  are  of  great  interest,  on  account  of  their 
having  adhesive  disks  already  formed  without  the  stimulus  of  con- 
tact with  any  substance,  two  such  plants  only 
being  recorded  by  Mr.  Darwin  in  his  highly 
interesting  work  *  Climbing  Plants.'  One  of 
these  at  least,  Vitis  or  Jmpelopsis  Veitchi  (F. 
trieuspidata),  is  entirely  dependent  on  its  disks 
for  climbing-support,  while  this  species  can,  and 
does  sometimes,  entirely  dispense  with  their 
aid.  The  adhesive  disks  are  so  rarely  formed 
by  the  tendrils  of  climbing  plants,  that  Mr. 
Darwin  has  observed  only  four  species  and  re- 
ferred to  two  others.  We  read  of  Bignonia 
capreolata  (I.  e.  p.  102),  "  If  the  hooked 
extremities  of  the  tendrils  do  not  touch  any 
thing,  disks,  so  far  as  I  have  seen,  are  never 
formed  ;  but  temporary  contact  during  a  mode- 
rate time  suffices  to  cause  their  development.** 
Then,  in  a  footnote,  that  Fritz  Miiller  states  that 
in  South  Brazil  the  trifid  tendrils  of  Hoplolo- 

phium  (one  of  the  Bignoniace©),  without  having 
come  into  contact  with  any  substance,  termi- 
nate in  smooth  shining  disks  ;  and  that  these, 

after  adhering  to  any  object,  become  conside- 
rably   enlarged.     With  regard  to  Ampelopsis 

hederacea,   the  Virginian  Creeper,  Mr.  Darwin 

says  that  the  "  disks  are  never  developed,  so 

far  as  I  have  seen,  without  the  stimulus  of  at 

least  temporary  contact  with   some  object;** 

adding,  in  a  footnote,  that  Dr.  M*Nab  remarks 

(*  Trans.  Bot.  Soc.  Edinburgh,*  vol.  xi.  p.  292) 

that  the  tendrils   of  Ampelopsis  Veitchi  bear 

small  globular  disks  before  they  have  come  into 

contact  with  any  object ;  and  that  he  has  since 

observed  the  same  fact.     At  p.  179  we  read 

that  **  The  rapid  development  of  these  adherent 

disks  is  one  of  the  most  remarkable  peculiarities 


TendrU  of  Vitis 
g(mgyhde&. 
On  piece  of  Bam- 
boo, showing  at 
<2|  d  the  enlai^ 
mentandattach- 
ment  of  disks,  at 
e,ccellalar  adhe- 
sive layers,  and 
at  0  a  disk  un- 
enlarged.  PVom 
young  specimen 
growing  at  Kew. 
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poBsessed  by  any  tendrils.  We  have  seen  that  such  disks  are  formed 
by  two  species  of  Bignania,  by  AtivpelopM,  and,  according  to 
Naudin,  by  the  Cucurbitaceous  genus  Feponapsii  adkaretu,**  By 
this  we  observe  that  they  are  curiously  found  in  widely  distinct 
natural  orders,  and  are  not  by  any  means  a  generic  peculiarity. 

I  notice  in  the  plant  before  us  (F.  gongylode*)  that,  although 
the  disks  are  able,  as  I  have  seen,  to  attach  themselves  to  a 
nearly  smooth  surface,  yet  they  still  prefer  a  crevice  in  which  to 
insert  themselves  ;  and  the  tendrils  possess  an  extensive  power 
of  search  to  find  one.  I  have  seen  the  case  of  a  tendril  with 
three  branches,  each  with  its  disk  in  the  same  crevice,  where  of 
course  they  have  the  advantage  of  wedging  themselves  by  an 
accession  of  cellular  tissue.  The  tendrils  also  delight  to  twine,  or 
clasp,  and  do  not  then  always  further  develop  their  adhesive  disks; 
sometimes  they  do,  however,  and  then,  as  it  were,  clench  their  at- 
tachment. These  tendrils  having  a  well-developed  revolving  move- 
ment, it  is  interesting  to  note  that  such  is  not  always  the  case  with 
the  disk-bearing  tendrils  of  other  plants.  It  does  not  happen  with 
Ampelopsis  hederacea,  and  probably  not  with  A,  Veitchi,  but  again 
occurs  inBignonia  eapreohta.  The  adhesive  disks  oiVitit gongylodes 
apparently  enlarge  when  most  necessary :  in  one  case  the  arms  of  a 
tendril  had  about  half-encircled  a  thick  round  bar ;  and  this  being 
an  insufficient  support,  the  disks  grew  to  a  large  size,  so  that  a 
firm  hold  was  obtained.  The  disks  sometimes  enlarge  without 
forming  an  attachment  to  an  object ;  but  this  perhaps  happens 
from  previous  irritation,  as  supposed  in  the  case  of  Ampelopsis 
hederacea  by  Mr.  Darwin.  In  one  case  two  tendrils  had  met 
each  other  through  an  opening  in  ornamental  ironwork  ;  and  in 
this  position  they  became  entwined  together,  and  thus  formed  a 
strong  support  to  the  branch,  just  as  one  might  clasp  the  hands 
over  a  bar  and  so  cling  to  it.  This  I  mention,  bearing  in  mind 
that  when  the  tendrils  of  Bignonia  dioica  become  entwined  with 
each  other,  they  again  release  themselves.  The  power  of  clasping 
or  entwining  a  support  is  perfect ;  a  bar  1^  inch  broad  I  have 
seen  well  embraced.  And  in  addition  to  this  and  the  development 
of  adhesive  disks,  there  is  frequently  a  growth  of  whitish  adhe- 
sive tissue  along  the  course  of  the  entwining  branch  at  points  of 
contact,  just  as  occurs  in  the  case  ofHanbwrya  mexieana,  of  which 
Mr.  Darwin  says  that,  "  after  a  tendril  has  once  firmly  coiled 
itself  round  a  stick,  it  is  difficult  to  imagine  of  what  use  the  adbe- 
hesive  cellular  layer  can  be,"  a  remark  which  applies  to  this  and 
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to  the  eDlargement  of  the  disks  when  it  also  happens.  These 
tendrils  possess  a  threefold  power  of  attachment — ^by  entwining, 
by  the  adhesion  of  disks,  and  of  the  cellular  layer.  This,  I  believe, 
is  not  described  of  any  other  plant. 

The  specimen  from  which  these  tubers  and  tendrils  have  been 
taken  is  of  singular  and  striking  interest  in  the  Victoria  house  at 
Kew;  and  especially  is  this  so  during  summer.     The  ternate 
leaves  are  of  elegant  outline,  shining  on  the  upper  surface ;  and 
the  square  stems  are  adorned  on  each  angle  by  a  broad  wayjr  and 
ciliated  wing.    These  beautiful  features,  however,  might  easily 
pass  unnoticed  from  the  height  at  which  the  stems  grow ;  but  no 
observer,  however  casual  his  examination,  can  &il  to  notice  the 
large  number  of  stout  roots,  which,  springinj^  from  each  node, 
grow  down  to  the  water,  and  as  it  were  form  a  curtain  along  the 
course  of  the  stems  above.     In  summer,  when  growing,  these 
roots  are  of  beautiful  crimson  colour.     The  cluster  of  four  roots 
exhibited  grew  from  a  single  node  ;  they  are  more  than  llj  feet 
in  length,  and  no  doubt  would  have  been  much  longer  had  they 
been  able  or  required  to  grow  fturther. 

DESCBIPTION  OF  PLATE  XV. 

Viiis  gongylodea,  1.  The  extremity  of  a  branch,  showing  the  early  condition  of 
a  tuber,  to  whioh  the  leaves  are  still  attached.  2.  A  mature  tuber  thit 
grew  after  twelve  months'  keeping.  3.  Slightly  enlaiged  portion  of  a 
tendril,  showing  a  disk  as  always  present,  without  stimulus  of  contact. 


Note  on  Oardenia  turgida,  Eoxb. 

By  C.  B.  Clabkb,  M.A.,  F.L.S. 
[Bead  December  5, 1878.] 
The  genus  Gardenia  contains  several  Indian  species  with  large 
sweet-scented  flowers,  which  are  included  by  Sir  J.  D.  Hooker 
in  his  subgenus  Eu- Gardenia,  These  have  (so  far  as  is  known) 
hermaphrodite  flowers ;  the  calyx-limb  is  usually  produced  above 
the  ovary  and  funnel-shaped;  and  the  nearly  allied  Indian 
species  are  distinguished  mainly  by  the  calyx-teeth,  which  are 
lanceolate,  J- J  in.  long  in  G.  lucida  and  G,  lafifolia,  but  Oin  G. 
tuUfera  and  G,  speciosa.  In  the  parallel  genus  Bandia  the 
calyx-teeth  are  in  like  manner  in  some  species  minute,  in  others 
j-1  in.  long. 
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Fig.  1. 


The  next  subgenus  of  Gardenia  in  Benth.  &  Hk.  f.  Gen.  PI.  ii. 
90,  is  Ceriscoides,  of  which  the  type  is  given  bj  three  species 
founded  by  Eoxburgh  (Fl.  Ind.  i.  709-711),  viz.  O.  campanulata, 
turgida,  and  montana  (figured  by  Wight,  Icon.  tt.  577,  578,  579). 
In  this  subgenus  all  the 
branches  preserved  at  Kew 
are  dioicous,  some  carrying 
clustered  pedicelled  male 
flowers,  others  solitary  ses- 
sile fruits ;  a  few  branches 
exhibit  solitary  sessile  female 
flowers.  The  flowers  and 
fruits  greatly  resemble  those 
of  the  subgenus  En-Gar- 
denioy  but  are  much  smaller. 
These  three  species  of  Ce- 
rucoides  are  very  close  together :  G,  turgida  has  the  corolla-tube 
cylindric,  j|-|  in.  long;  G,  campanulata  has  the  corolla-tube  cam- 
panulate,  J  in.  long ;  G.  montana  hardly  differs  from  G,  turgida^ 
except  by  having  the  leaves  hairy  beneath. 

Male  and  female  branches  of  G.  turgida  have  been  communi- 
cated from  the  Calcutta  Botanic  Garden,  and  seem  (from  the 


A.  Female  flower,  solitary,  sessile.  B.  Style. 


Fig.  2. 


Fig.  3. 


Fig.  2.  A.  Male  flowers,  clustered,  pedicelled.    B.  Style  and  ovary  from  the 
same ;  stigma  covered  with  adhering  pollen -grains ;  ovary  quite  aborted. 
Fig.  3.  Male  flower  (from  a  male  plant)  haying  one  enlarged  calyx-segment. 

peculiar  bark)  as  though  cut  from  one  shrub ;  but  it  has  been 
doubted  at  Kew  whether  they  belong  to  one  genus ;  for  the  calyx- 
teeth  in  the  male  flowers  are  0,  in  the  females  oblong,  |  in.  Eox- 
burgh describes  the  calyx  as  "  slightly  5-toothed*'  in  O,  turgida, 
"somewhat  5-toothed  "  in  G,  montana.    Wight's  Ic.  t.  578  {G. 
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eampanulata)  represents  a  branch  with  clustered  male  flowers,  and 
shows  the  calyx  slightly  6-toothed.     Wight's  Ic.  t.  579  {G.  tur- 
gida)  represents  the  flowers,  some  clustered,  some  solitary,  the 
calyx-teeth  small,  triangular,  acute ;  the  figure  appears  a  com- 
promise between  male  and  female  specimens.     Wight's  Ic.  t.  577 
{O,  montana)  represents  a  branch  with  clustered  male  flowers 
above,  ripe  solitary  fruits  below,  the  calyx  of  the  male  flowen 
scarcely  toothed.      It  is  possible  that  G.  montana  may  be  monoi- 
cous ;  but  it  is  hardly  probable  that  one  branch   carries  male 
flowers  and  ripe  fruit  at  the  same  time  ;  the  picture,  I  fear,  is  a 
composition.     Neither  Boxburgh  nor  Wight  appears  to  hare  had 
the  slightest  suspicion  that  the  flowers  were  strictly  monosexual, 
far  less  that  they  might  be  dioicous.     Eoxburgh,  howerer,  eom- 
plains  of  his  specimen  plant  of  G.  turgida,  that  after  being  twehe 
years  in  the  Calcutta  Botanic  Garden  it  had  neyer  ripened  a  single 
fruit. 
I       Next  Blume  (Bijd.  1017)  finds  G,  eampanulata,  Boxb.,  in  Java. 
\  Blume's  work  is  a  very  remarkable  one ;  and  he  is  not  often  far 
wrong  in  his  identification   of  Indian  plants.      De  Candolie, 
I  however  (Prodr.  iv.  388),  makes  a  new  species,  G,  Blumeana,  DC., 
I  out  of  Blume's  plant,  because  Blume  described  it  as  with  calyx- 
I  teeth  "  ovatis  obtusiusculis." 

The  explanation  I  offer  of  these  difficulties  is: — G.  turgida  is  a 
dioicous  shrub,  or  at  all  events  the  branches  are  very  generally 
monosexual ;  the  male  flowers  have  the  calyx-limb  truncate,  with 
5  minute  points  on  the  margin  (fig.  2) ;  the  calyx-limb  of  the 
female  has  5  spathulate  elliptic  lobes  \  in.  long  (fig.  1).  In  one 
male  branch  I  have  found  one  male  flower  in  which  the  calyx  has 
one  enlarged  calyx-tooth  (fig.  3).  G,  eampanulata  and  montana 
have  similarly  a  truncate  calyx  in  the  male,  a  lobed  calyx  in  the 
female  flowers.  If  some  reason  be  required  for  so  curious  an 
arrangement,  we  may  suppose  that  the  female  flower  benefits 
by  an  extra  protection  in  a  greater  degree  than  does  the  male. 
The  third  figure  is  the  only  male  flower  with  an  enlarged  calyx- 
segment  that  I  have  been  able  to  find. 
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Note  on  South-African  Orchids.    By  W.  Mansell  Weale. 
(Communicated  by  Sir  J.  Lubbock^  Bart.,  M.P.,  and  abridged.) 

[Read  Decombep  19, 1878.] 

AccoBDiKO  to  the  observations  of  Mr.  "Weale  made  on  living  plants 
in  South  Africa,  he  finds  that  structurally  Mystacidium  and  Foly- 
Btachya  do  not  agree  in  those  generic  characters  pointed  out  as 
characteristic  of  them  by  botanists.  Thus  Mystacidium  in  the 
fresh  state  and  with  the  parts  in  situ  shows  that  the  so-called  two- 
legged  caudicles  are  essentially  free  and  not  adherent.  By  slight 
manipulation  with  a  horse-hair  or  fine  pin,  the  two  pollinia  are  seen 
twisted  round  and  widely  separated — a  position  unattainable  had 
the  caudicles  been  united  as  represented  in  Harvey's  *  Thesaurus 
Capensis,'  and  moreover  under  the  circumstances  the  pollen  never 
would  have  fertilized  the  plant.  In  the  case  of  Folystachya,  of 
the  four  pollen  masses  said  to  be  grouped  in  pairs,  the  fresh  plant 
shows  that  each  waxy  pollen  mass  is  partially  cleft,  not  divided, 
and  is  attached  by  a  very  short  caudicle  to  an  ovate  viscid  disk 
oommon  to  the  two  poUiuia. 


On  the  Absorption  of  Eain  and  Dew  by  the  Green  Parts  of  Plants*. 
By  the  Eev.  Qeobge  Henslow,  M.A.,  P.L.8.,  T.G.S. 
[Read  November  7, 1878.] 
1.  Introduction. 
The  subject  of  this  paper  has  been  a  matter  of  controversy  for 
150  years;  but  it  is  hoped  that  at  last  the  question  whether 
moisture  of  any  kind  is  absorbed  or  not  by  the  aerial  parts  of 
plants  will  be  set  at  rest  for  ever,  and  answered  in  the  affirmative. 
The  many  and  varied  experiments  I  have  made,  extending  over 
gome  years,  have  convinced  me  that  such  is  the  case  ;  and  they 
corroborate  entirely  the  conclusions  of  M.  Boussingault  and  other 
modem  physiologists.     IVI.  Boussingault's  researches  have  pro- 
ceeded simultaneously  with  my  own,  but  quite  iinknown  to  me, 
tmtil  they  appeared  in  the  *  Annales  de  Chimie  et  de  Physique  • 

*  This  paper  as  originally  written  embodied  an  historical  risvmi  of  experi- 
ments and  yiewB  on  the  subject,  extending  over  the  last  150  years.  I  had  also 
added  a  good  many  more  of  my  own  experiments  than  are  now  recorded  in  the 
text.  As,  however,  the  conclusions  had  been  to  some  extent  anticipated  by  M, 
Boussingault  and  others,  agreeably  to  the  recommendations  of  the  Council,  I  have 
omitted  nearly  the  whole  of  the  historical  part  and  recast  the  experimental,  re* 
taixiiog  a  few  only  of  each  series  of  my  experiments. 


Digitized  by 


Google 


31-1  BEY.  O.  HEK8L0W  OK  THE  ABSOSPTIOK  OP  SAUT 

(Man  1878) ;  and  while  our  conclusions  are  identical,  our  re- 
spectiye  experiments  really  supplement  each  other  ;  so  that  al- 
though his  results  have  now  been  published,  it  is  thought  advi- 
sable to  publish  a  selection  of  mine  also  as  corroborating  those  of 
M.  Boussingault. 

Hales,  in  1731,  and  Bonnet,  in  1753,  alike  inferred,  but  did  not 
actually  prove,  that  plants  absorbed  rain  and  dew. 
•  De  Candolle,  Meyen,  and  Treviranus  and  others,  however,  ob- 
jected to  Bonnet's  conclusions,  asserting  positively,  but  appa- 
rently without  experimental  evidence  in  support,  that  the  leaves 
which  he  laid  on  the  surface  of  water  kept  fresh  for  lengthened 
periods  solely  because  transpiration  was  assumed  to  be  arrested. 
Had  they  fixed  watch-glasses  on  the  surfaces  of  the  leaves,  as  1 
have  done,  transpiration  would  have  been  easily  detected. 

Notwithstanding  these  objectors,  a  general  belief  seems  to  have 
been  held  until  1857,  when  M.  Duchartre  performed  his  experi- 
ments ;  and  although  he  had  himself  been  previously  of  the  opinion 
that  if  plants  could  not  absorb  vapour  (which  Boussingault  has 
now  proved  to  be  the  case)  they  could  at  least  imbibe  dew  and 
rain,  yet  he  was  led  to  abandon  this  view  ;  and  he  is  responsible 
for  the  opposite  one  being  generally  held  till  now  by  vegetable 
physiologists.  It  should  be  observed  that  practical  horticulturists 
have  never  abandoned  the  idea  that  plants  can  and  do  absorb 
water  by  their  leaves. 

As  this  change  of  ^dew  has  been  somewhat  of  an  obstruction  to 
the  progress  of  vegetable  physiology,  and,  as  far  as  I  am  aware,  no 
serious  attempt  has  been  made  to  refute  M.  Duchartre's  con- 
clusions, I  do  not  think  it  out  of  place  to  try  and  expose  their 
fallacy. 

He  commences*  his  paper  by  objecting  strongly  to  experimen- 
ters using  cut  leaves  or  shoots  instead  of  growing  plants  in  their 
entirety ;  but  he  gives  no  grounds  for  raising  this  objection.  On 
the  other  hand,  it  is  easy  to  prove  that  all  the  functions  of  a  leaf 
are  carried  on  when  detached  as  when  growing :  transpiration  can 
be  readily  detected ;  and  M.  Garreau  found  in  his  experiments 
on  respiration  that  "  detached  leaves  gave  the  same  results  as 
those  which  remained  attached  to  the  plant "  f;  and  if  a  green  shoot 

*  "  Becherches  sar  les  rapports  des  plantes  avec  la  "EUxSe"  BulL  de  la  Soc.  Boi 
de  France,  t.  iv.  p.  940 ;  "  Becherchee  exp^rimentales  sur  les  rapports  dee  planter 
Bvec  la  ros^e  et  les  brouillards,"  Ann.  des  Sc.  Nat.  4me  sSr.  xt.  p.  109. 

t  '*  De  la  respiration  chez  les  pLmtes/'  Ann.  des  So.  3me  s^r.  xy.  p.  12  (1851). 
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be  plunged  into  water  the  evolution  of  oxygen  oan  readily  be 
seen.  Moreover  M.  Duchartre  compares  a  shoot  to  a  detached 
limb  of  an  animal,  to  which  it  is  obviously  not  comparable ;  for 
there  is  no  such  mutual  dependance  between  a  shoot  or  a  leaf  and 
the  main  stem  as  in  the  case  of  an  animal's  limb.  The  one  can 
be  detached  and  made  to  strike  root  and  grow  into  an  independent 
plant ;  not  so  the  other. 

All  that  can  be  called  injurious  to  a  shoot  when  detached  for 
experimental  purposes  lasting  for  a  short  time  only,  is  that  the 
supply  of  water  is  cut  off.  The  shoot  may  become  flaccid  and 
slightly  enfeebled ;  but  in  no  sense  are  its  functions  impaired.  And 
I  maintain,  making  due  allowance  for  that  fact,  whatever  results 
a  cut  shoot  or  detached  leaf  gives  in  the  matter  of  absorption  and 
transpiration,  they  are  legitimately  applicable  to  a  growing  plant. 
Those  who  assert  it  to  be  otherwise  must  bear  the  burden  of  the 
proof. 

M.  Duchartre's  experiments  were  made  with  plants  growing  in 
pots,  the  latter  being  carefully  protected  from  imbibing  any 
moisture  by  a  mechanical  contrivance.  The  plants  thus  prepared 
were  weighed  at  6  or  6.30  p.m.,  then  subjected  all  night  to  dew. 
They  were  again  weighed  at  6  or  6.30  a.m.  on  the  following  morn- 
ing, with  the  dew  still  upon  them.  The  leaves  were  then  carefully 
wiped  one  by  one  till  the  whole  plant  was  dry.  It  was  then 
again  weighed ;  and  the  result  was  that  the  weight  was  almost 
exactly  the  same  or  more  generally  a  little  less  than  it  was  the 
evening  before.  Dnchartre  consequently  came  to  the  conclusion 
that  in  our  climates  dew  is  not  absorbed  directly  by  plants,  but 
that  it  contributes  to  their  nutrition  indirectly  only,  (1)  by  re- 
ducing the  nocturnal  transpiration  to  nothing,  and  (2)  by  the  in- 
tervention of  the  soil,  which  absorbs  the  dew. 

The  fundamental  objection  that  I  raise  against  his  conclusion  is 
that  he  has  not  considered  the  difference  that  exists  between  the 
statical  or  nearly  statical  conditions  of  the  internal  flow  of  water 
in  a  plant  at  night,  with  the  dynamical  or  active  flow  ever  taking 
place  as  soon  as  transpiration  and  evaporation  are  perfectly  re- 
sumed in  sunlight  and  heat. 

He  has  shown  it  to  be  true,  though  not  so  absolutely  as  has 
been  often  asserted,  that  transpiration  is  greatly  checked  when 
the  surfaces  of  the  transpiring  organs  are  thoroughly  wetted,  or 
when  in  darkness.  Darkness  and  superficial  moisture  combined, 
as  on  a  dewy  night,  must  therefore  reduce  this  vital  act  to  a 
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miaimum.  The  internal  flow  upwards  from  the  root,lioweTer|  is  not 
at  the  same  time  equally  checked ;  for  the  temperature  of  the  soil 
is  not  lowered  to  the  same  extent  as  that  of  the  air. 

Hence  every  thing  tends  to  bring  the  juices  to  as  high  a  point 
of  saturation  at  night  as  possible.  Under  these  conditions  one 
would  hardly  expect  dew  to  be  imbibed  in  any  appreciable  quan- 
tity, unless  the  leaves  and  herbaceous  stems  were  excq^tianally  flaccid. 

Now  Duchartre  always  weighed  his  plants  early  in  the  morn- 
ing after  this  statical  condition  was  fully  attained;  so  that 
it  is  not  at  all  surprising  to  find  that  he  could  not  detect  any  in- 
crease of  weight ;  hence  his  experiments  seem  to  prore  conclu* 
sively  that  at  night  dew  is  not  usually  absorbed  in  any  appreciable 
degree. 

Dew,  however,  does  not  disappear  suddenly  from  leaves  at  sun- 
rise ;  and  it  is  only  after  sunlight  and  heat  begin  again  to  affect 
leaves  that  the  other  function  of  dew  is  now  carried  on,  its  actual 
absorption.  Herein,  however,  is  involved  a  practical  difficoltj ; 
for  the  balance  will  no  longer  help  us.  But  I  believe  that  as 
soon  as  transpiration  recommences,  then  any  part  that  may  be 
the  first  to  become  dry  will  now  begin  to  transpire,  and  so  cause 
an  indraught  of  dew  in  any  neighbouring  spot  where  it  may  have 
been  retained ;  so  that  there  will  be  an  influx  and  efflux  accom- 
panied by  the  usual  root-supply,  which  probably  furnishes  the 
main  source  of  water  for  transpiration.  Hence  it  will  be  seen  that 
it  is  generally  impossible  to  detect  the  absorption  of  dew  or  rain 
by  leaves  with  mathematical  accuracy  or  to  prove  it  to  demonstra- 
tion. On  the  other  hand,  the  ''  proof"  that  such  is  the  case  may 
be  arrived  at  indirectly  by  accumulating  probabilities,  based  upon 
obieterved  facts.  Such  is  the  method  I  have  attempted  by  aid  of 
the  following  experiments. 

The  conclusion  I  have  arrived  at  is  that,  while  there  is  no  ob- 
jection that  I  know  of  which  cannot  be  met,  there  are  ample 
reasons  for  believing  that  dew  and  rain  are,  under  certain  circum- 
stances, absorbed  and  utilized  to  supplement  the  normal  root- 
supply. 

2.  Experiments  illustrating  the  Power  of  Absolution  of  Water  Ig 
the  Epidermis  of  Herbaceous  Infernodes. 

A  shoot  of  first  year's  growth  of  Elm  had  three  intemodes 
wrapped  up  in  saturated  blotting-paper  on  June  12, 1876.  By  the 
15th  the  leaves  were  flaccid  and  nearly  faded ;  but  the  terminal 


Digitized  by 


Google 


A27D  DEW  BY  THE  GBEEN  PA.BTa  OF  PLAJfTS.  317 

bud  and  a  leaf  adjacent  to  it  remaiaed  quite  fresh.  Bj  the  20th 
all  four  leaves  were  almost  dead,  with  the  exception  of  the  bases 
of  tho  blades.  The  terminal  bad  remained  perfectly  freah  until 
the  29th,  when  the  whole  was  dead.  Duration  17  days.  A  simi* 
lar  specimen  not  moistened  totally  perished  in  2  days. 

When  herbaceous  plants,  especially  those  with  tolerably  large 
leaves,  as  Borago  officinalis,  Bumex  crispua,  Sisymbrium  Alliaria^ 
Lychnis  dioica,  &c.,  have  only  their  internodes  wrapped  up  in  satu- 
rated blotting-paper,  the  leaves  generally  soon  wither  and  perish, 
but  the  internodes  remain  green  and  fresh  for  long  periods. 

A  branch  of  Borage  having  two  internodes  was  wrapped  up  ou 
June  8th,  1876.  On  the  next  day  the  leaves  were  much  faded, 
but  the  stem  was  quite  firm.  On  the  10th  the  upper  part  of  the 
leaves  was  brown,  brittle,  and  dead,  but  no  change  had  taken  place 
in  the  stem.  By  the  12th  the  leaves  were  entirely  withered,  ex- 
cepting a  small  portion  at  their  bases.  On  the  13th  the  leaves 
were  quite  dead.  The  internodes  remained  firm,  green,  and  fresh. 
They  thus  continued  until  July  lObh.  They  then  decayed  slowly. 
Duration  5  weeks  and  3  days. 

A  similar  specimen  not  wrapped  up  was  perfectly  dead  in  2 
days,  the  previously  juicy  stem  being  now  dry  and  collapsed. 

The  long  time  during  which  the  leaves  remained  green,  of  the 
first  described  of  these  specimens  of  Borage,  clearly  proves  that 
the  supply  of  water  must  have  been  obtained  through  the  epi* 
dermis  of  the  internodes  to  balance  the  transpiration. 

Symphoricarptis,  or  Snowberry. — A  shoot  had  one  intemode 
wrapped  up,  with  four  leaves  beyond  it  exposed.  After  3  days 
the  lower  pair  of  leaves  were  dying,  but  the  upper  pair  were  fresh • 
After  8  days  all  the  leaves  were  dead ;  but  the  intemode  remained 
fresh  several  days  longer. 

A  second  and  similar  specimen  had  also  four  leaves  exposed ;  but 
they  were  below  the  internode  which  was  wrapped  up.  The  order 
of  decay  was  in  this  case  reversed  ;  the  two  lowermost  or  furthest 
from  the  wet  internode  died  first,  those  nearest  to  it  last. 

The  above  are  selected  from  a  large  number  of  experiments  to 
illustrate  the  fact  that  herbaceous  internodes  readily  absorb  mois- 
ture in  the  endeavour  to  supply  the  leaves  with  water  for  trans- 
piration, but  that  the  demand  is  usually  much  greater  than  one  or 
a  few  internodes  can  furnish :  hence  the  leaves  soon  begin  to  die 
back  from  their  apices  to  their  bases*  In  addition  to  such  supply 
as  they  can  for  a  time  give  to  the  leaves,  the  experiments  prove 
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that  moisture  applied  to  in temodes  arrests  death  and  decay  in  Uie 
stems  and  axillary  buds  for  variously  prolonged  periods;  for 
efforts  to  develop  axillary  buds  were  frequently  made,  as  well  as 
adventitious  roots,  these  being  apparently  special  inBtraments  for 
absorbing  superficial  moisture. 

8.  On  the  Absorption  hy  Leaves  attached  to  BraneheSj  a/nd  their 
Fower  of  Nourishing  the  Best  of  the  Leaves  on  the  Shoot. 

On  July  23rd,  1878,  a  shoot  of  this  year  of  Corylut  Avdhna, 
with  a  Bubherbaceous  stem,  had  three  leaves  lying  with  their 
lower  surfaces  only  on  water.  The  shoot  bore  two  large  and  two 
small  leaves  sustained  in  the  air.  The  whole  shoot  was  perfectly 
fresh  and  vigorous  at  the  end  of  a  week.  On  Aug.  3rd  the  larger 
leaves  began  to  die  back  from  their  apices,  while  the  terminal  small 
ones  were  dead.  Hence  it  was  far  from  entirely  perishing  after 
10  days. 

A  similar  specimen  had  two  large  leaves  with  their  upper  surfaces 
only  lying  on  water,  the  remaining  leaves  as  before  in  air.  Like 
the  precediug,  the  whole  kept  perfectly  fresh  for  the  same  time. 
The  apical  leaves  began  to  die  about  Aug.  3rd,  or  after  10  days. 

A  similar  specimen  to  these  two,  without  water,  was  dead  in 
two  days,  the  leaves  being  brown  and  brittle. 

Shoots  of  Lime,  Elm,  &c.  treated  as  above  gave  similar  results, 
showing  that  the  presence  or  absence  of  stomata  is  immaterial, 
the  upper  surfaces  of  the  above  having  none  at  all. 

These  experiments  entirely  corroborate  the  results  of  Hales, 
Bonnet,  Baillon,  Duchartre,  Boussingault,  Ac,  the  general  con- 
clusion being  that  the  duration  of  life  in  the  specimen  thus  treated 
depends  upon  the  su])ply  being  equal  to  the  demand.  The  ab- 
sorbing-power is  incontrovertible ;  but  the  amount  of  foliage  ex- 
posed varies  the  demand  upon  the  power  of  imbibition. 

To  prove  that  the  absorption  and  evaporation  is  not  merely  me- 
chanical like  a  sponge,  the  following  experiment  will  suffice.  On 
the  10th  of  June,  1876,  a  cut  specimen  oiNepeta  Glechoma  had  two 
leaves  wrapped  up  in  saturated  blotting-paper.  One  intemode 
was  exposed,  bearing  two  other  leaves  also  exposed  to  the  air.  By 
the  16th  the  latter  was  much  discoloured.  On  the  22nd  they 
were  nearly  dead  ;  but  the  buds  in  their  axils  had  been  developing, 
as  well  as  smaller  ones  in  the  axils  of  the  absorbing  leaves.  By 
the  27th  both  buds  had  borne  four  leaves  each.  One  absorbiog 
leaf  was  now  dead.      On  July  10th  the  other  absorbing  leaf 
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perished ;  consequently  the  huds  immediately  died.    Duration  4 
weeks  and  3  days. 

4.  Experiments  to  show  the  Fotoer  of  Absorption  hy  Leaves  and 
Intemodes  to  nourish  lower  Leaves  on  the  same  Shoot. 

The  possibility  of  an  intemode  when  wrapped  up  in  saturated 
blotting-paper  nourishing  leaves  below  it  has  been  shown  in  the 
case  of  Symphoricarpus,  The  following  are  instances  in  which  the 
leaves  alone  or  with  the  intemodes  did  the  same. 

A  frond  of  Nephrodium  Filix^Mas  had  the  terminal  portion 
wrapped  up  on  July  3rd,  1876.  No  sign  of  shrivelling  occurred 
through  that  intensely  hot  month  until  Aug.  22ndy  when  a  few 
pinnules  began  to  turn  brown.  Leaving  town,  the  specimen  was 
neglected.     Duration  of  observation  7  weeks. 

The  terminal  leaflet  of  Berheris  aquifolia,  as  those  of  Dahlia^ 
Folemonitim,  Wistaria,  Ac,  all  nourished  the  basal  leaflets  well 
for  various  lengths  of  time. 

Veronica  Chamwdrys,  Vtnca  majory  &c.  all  illustrated  the  same 
fact,  that  upper  leaves  can  act  as  absorbents  to  supply  lower  ones 
on  the  same  shoot,  the  lowermost  leaves,  i.  e,  those  furthest  from 
the  absorbing  ones,  always  dying  first.  Vinca  major  developed  very 
vigorous  axillary  shoots  from  the  axils  of  its  absorbing  leaves, 
similarly  to  the  Nepeta  Qlechoma  described  above,  the  whole  lasting 
6  weeks. 

5.  On  the  Nourishment  qf  one  Fart  of  a  Leafhy  the  Absorption 
of  Water  in  another  Fart, 

The  objection  having  been  made  by  Duchartre  |hat  when  leaves 
are  laid  upon  water  so  that  the  edges  are  not  touching  it  the 
absorption  is  merely  local,  and  that  water  is  not  transmitted  to 
the  border,  which  consequently  dries  up,  I  have  tried  a  large 
series  of  experiments,  placing  (1)  the  apex  only,  (2)  the  basal  part, 
but  not  the  cut  end  of  the  petiole,  (3)  the  middle  of  the  blade, 
plunging  both  surfaces  beneath  the  water  in  every  case.  Again, 
I  have  taken  the  same  parts,  but  placed  (1)  the  upper  side  only, 
(2)  the  lower  side  only  on  water.  The  results  gave  every  degree 
imaginable  in  the  power  of  absorption.  In  some  cases,  e.  g.  Ipo* 
maa  purpurea,  with  the  lower  surface  of  the  apical  portion  in 
water  the  part  in  air  rapidly  perished,  as  this  leaf  is  particularly 
thin.     In  the  majority  of  instances,  however,  it  was  at  least  two 
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dajSy  generall J  maay  more,  before  the  edges  were  dead ;  and  ia 
many  cases  they  remaiaed  fresh  for  prolonged  periods,  eren  for 
weeks. 

N'or  is  the  result  coostaat  with  the  same  kind  of  leaf.  Some 
old  Lilac-leaves  had  hut  feeble  powers  to  nourish  the  parts  in  air 
when  the  apical  parts  only  were  laid  on  water ;  whereas  leares 
taken  off  the  same  shoot  with  the  apical  part  completely  im- 
mersed, or  else  with  the  middle  part  only  in  water,  supplied  the 
remaining  parts  sufficiently. 

As  a  contrast  to  the  leaf  of  the  Ipomma  mentioned  above, 
another  leaf,  placed  with  the  upper  surface  of  the  apical  half  in 
water,  nourished  perfectly  the  basal  part  in  air,  as  well  as  a  long 
stalk. 

Two  leaves  of  Borage  were  laid,  one  with  the  under  surface,  the 
other  with  the  upper  surface  of  the  apical  parts  in  water ;  but  they 
could  only  nourish  the  midrib  of  the  part  in  air ;  the  sides  dried 
up  as  far  as  the  rib. 

Both  the  upper  and  and  under  surfaces  of  Digitalis  purpurea 
nourished  the  parts  in  air  perfectly. 

In  this  and  other  corrugated  leaves,  the  water  runs  into  all  the 
minute  channels  over  the  ribs  and  veins  by  capillary  attraction 
and  thus  irrigates  the  entire  surface.  Garreau  has  noticed  how, 
these  channels,  as  well  as  the  one  very  commonly  occurring  down 
petioles,  are  particularly  advantageous  for  absorbing  water. 

The  conclusion  I  have  arrived  at  is  that  the  objection  raised  is 
really  of  no  consequence.  In  the  majority  of  instances  it  is  some 
days  before  the  margins  dry  up  where  the  central  part  only  ia 
wet.  Moreover  similar  leaves  not  kept  wet  always  perish  far 
sooner  altogether.  This  shows  that  even  in  leaves  least  capable 
of  transmitting  water  laterally,  they  can  do  it  to  some  extent; 
and  if  the  leaves  be  thick,  this  is  easily  effected ;  and  with  corru- 
gated Bur^M^es  the  transmission  is  not  only  within,  but  without 
aa  well,  so  that  the  whole  leaf  becomes  bathed  with  water,  though 
the  apex  alone  may  be  actually  in  it. 

Now,  when  it  is  remembered  that  dew  fo^ms  all  over  and  on 
both  sides  of  leaves,  they  are  never  in  this  artificial  condition  of 
being  wetted  only  in  part,  at  least  at  first ;  but  as  the  dew  dries 
up  in  one  part  of  a  leaf  and  transpiration  has  recommenced  in 
sunlight,  the  above  experiments  thoroughly  establish  the  right  to 
believe  that  an  influx  will  be  set  up  to  balance  the  renewed  efflux 
caused  by  transpiration. 
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6,    On  the  Power  of  Absorption  by  detached  Leaves  laid  on  the 
Surface  of  Water, 

Of  the  preceding  experiments,  the  results  were  solely  judged  of 
bj  the  general  appearance  as  presented  to  the  eye.  Such,  how- 
ever, clearly  proved  that  leaves  can  readily  act  as  absorbing 
organs  in  the  absence  of  roots,  not  only  to  nourish  themselves, 
but  other  leaves  on  the  same  shoot,  especially  if  tlie  stem  be  her- 
baceous. 

In  the  following  experiments  the  leaves  were  left  as  stated 
below  from  July  30th  to  August  3rd,  1878.  They  were  all  care- 
fully weighed  to  the  5000th  part  of  a  gramme,  then  again  at  the 
latter  date.  The  losses  are  reduced  to  percentages  of  the  original 
weight  of  the  specimens  respectively. 


Proportional 

no.  of      Surface  on 


Plant.  stomata. 

BerherU  aqu\folia ^0 

If         »       fio 

»>        In  air. 

Ficus  Cartca 0 

» 100 

» In  air. 

Li^ustrumvulgare 0 

, 25 

»  M       In  air. 

Prunus  Laurocerasua. . .  0 
...  20 
...  In  air. 

Aueuba  japonica  0 

60 

„  „         In  air. 

Bedera  Helix 0 

„ 46 

»     In  air. 


Water. 
Upper. 
Lower. 


Upper. 
Lower. 


Upper. 
Lower. 


Upper. 
Lower. 


Upper. 
Lower. 


Upper. 
Lower. 


LoflB 

per  cent* 
26-31 
13-38 
4910 

1-62 

6-23 
7395 

7-93 

1-73 
53-33 
1372 

4-51 
21-39 

5-97 

9-82 
27-84 
10-82 

16  64  (gain) 
10-26 


Apparent 

condition. 
Fresh. 
Fresh. 
Withered. 
Fresh. 
Fresh. 

Dry  and  brittle. 
Fresli. 
Fresh. 
Flaccid. 
Fresh. 
Fresh. 
Fresh. 
Fresh. 
Fresh. 

Slightly  puckered. 
Fresh. 
Fresh. 
Fresh. 


These  specimens  illustrate  the  fact  that,  unless  the  difference 
be  very  pronounced,  the  eye  cannot  judge  of  the  amount  of  water 
a  coriaceous,  or  even  not  always  a  herbaceous,  leaf  may  have  lost ; 
secondly,  that  the  loss  is  not  entirely  dependent  upon,  nor  pro- 
portional to,  the  relative  amount  of  stomata  on  the  surface.  In 
some  cases,  certainly  the  more  often,  there  is  less  loss  when  the 
lower  side  is  on  the  water  ;  but  even  then  this  may  not  be  refer- 
able to  the  stomata  more  than  to  a  less  cuticularized  condition  of 
the  surface. 

In  the  next  series,  in  each  case  one  specimen  was  partly  plunged 
in  water,  the  cut  end  (as  in  every  experiment),  as  well  as  some 
leaves,  were  elevated  in  the  air.    They  remained  thus  from  July 
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30th  to  August  3rd.    They  were  all  weighed  before  and  after  the 
experiment,  as  before,  in  grammes  to  three  places  of  decimals. 

Loss  Apparent 

per  cent  oondition. 

Cedrua  Deodara   Partly  in  water.  -09  Fresh. 

„            In  air.  -57  Dry  and  dedduous. 

Hedera  Helix    2  leaves  in  water,  4  in  air.  10"28  Fresh. 

, Inair.  10-26  Freah.^ 

Syringa  vulgarU 4  leayes  in  water,  6  in  air.  3*1 1  Fresh. 

„            „        Inair.  67*20  Dead  and  crisp. 

Thuja,  sp Partly  in  water.  619  Freeh. 

Inair.  21-97  Fresh. 

Taxua  baccata Partly  in  water.  4*52  Fresh. 

, In  air.  23-92  Fresh. 

Box  aquifolia  .'.  Partly  in  water.  1  -84  Fresh. 

„          Inair.  1333  Fresh. 

These  examples,  taken  from  many  others,  show  clearly  that  the 
leaves  in  air  on  the  branches  which  have  other  leaves  in  water 
are  easily  and  well  nourished  by  the  latter.  In  the  case  of  Ivy 
but  little  difference  is  seen  between  the  two  percentages.  This 
is  due  to  the  fact  that,  the  transpiring  surface  of  four  leaves  being 
greater  than  that  of  the  absorbing,  the  supply  was  not  equal  to 
the  demand. 

The  following  specimens,  weighed  when  gathered,  were  left 
without  water  for  a  day.  They  were  then  weighed  again,  their 
losses  per  cent,  being  given  below.  They  were  then  partly  im- 
mersed as  before.  They  were  once  more  weighed  on  the  follow- 
ing day,  after  having  been  carefully  dried. 

Cory  Ills  Avellana,  first  loss  per  cent.  49*60,  subsequent  gain  per  cent  67*20 
Berheris  aquifolia         „  „  37*64  „  „  13*42 

Syrinffa  vulgaris  „  „  35*70  „  „  18*80 

In  these  three  the  foliage  had  faded  to  a  considerable  extent ; 
consequently  the  gain  per  cent,  is  very  large. 

Hedera  Helix^  first  loss  per  cent  10*76,  subsequent  loss  per  cent.  730 
Hex  aquifolia         „  „  13*93  „  „  904 

In  these  two  the  transpiration  exceeded  the  absorption ;  but 
the  smaller  loss  after  immersion,  as  compared  with  that  before  it, 
indicates  that  these  coriaceous  leaves  had  freely  imbibed  water. 

Buxus  semperwrens,  first  loss  per  cent.  23*95,  gain  per  cent  610 


Aucubajaponica 

n 

17*28 

1* 

„        4*58 

Prunus  Laurocerasus 

22-35 

«      12*12 

Prunus  ludtanica 

18*49 

•36 

Thwa,  sp. 
CedrusJDeodara 

>» 

n 

14-93 
26*85 

„        6*84 
„      45*57 

Taxus  baccata 

20*92 

„      25-46 

Viburnum  Tinus 

„ 

»i 

3815 

»» 

„      44*21 
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In  these  Bpecimens  the  gain  varies  according  to  the  amount  of 
foliage  exposed  to  the  air,  aud  the  consequent  loss  by  transpira* 
tion,  all  tending  to  establish  the  general  conclusion  that  the  re* 
tention  of  freshness  visible  to  the  eye,  or  the  variable  amount  of 
loss  or  gain  as  proved  by  the  balance,  depends  solely  upon  the 
respective  conditions  of  "supply  and  demand.'' 

7.  On  the  Abaarption  of  Bew. 
In  the  following  experiments  the  leaves  were  gathered  between 
4  and  5  o'clock  in  the  afternoon  of  September  10th,  1878.  They 
were  then  exposed  at  an  open  window  to  the  full  light  of  the  sun 
until  it  set.  After  two  and  a  half  hours  the  herbaceous  ones 
showed  obvious  signs  of  loss  of  water,  having  become  more  or  less 
flaccid.  'The  loss  was  not  visible  in  the  case  of  the  coriaceous 
leaves.  They  were  all  weighed  at  7  p.m.  A  bright  moonlight 
night  followed,  and  an  exceedingly  heavy  dew  began  to  form  at 
7  P.M.  The  specimens  were  all  spread  out  upon  a  grass-plot. 
At  7  A.M.  on  the  11th,  before  the  sun  was  visible,  in  consequence 
of  a  very  heavy  mist,  the  specimens  were  carefully  dried  with  a 
soft  cloth  so  as  to  remove  all  trace  of  dew  with  which  they  had 
been  entirely  covered.  They  were  then  weighed.  In  every  case 
there  was  an  actual  ^ain,  as  seen  iu  the  following  Table.  But 
besides  the  proof  afforded  by  the  balance,  the  stems  and  leaves 
had  perfectly  recovered  the  freshness  and  rigidity  which  they 
had  lost  on  the  previous  evening. 

Gain  Gain 

per  cent 

Viburnum  6-&4 

5ry<?»ia  (old  leaf ) 16-40 

•  „       (young  leaf)    10-31 

Rubiis 14-28 

Carduus  lO*?! 

Nejyeia 889 

Malva 9-09 

Ligwstrum  3*36 

Puimonaria 8-42 

THfolium    3M6 

StfTinga  10-60 

Taxua 194 

Berheris 067 

Aucuba  (young  shoot)  2'20 


per  oent< 

Tilia    16-40 

Quercua    640 

^tewi^cwa  (old  leaf )   16*58 

(young  leaf) 356 

Geranium    11-32 

Urtica 2731 

Mercurialis 14*50 

Tasmluffo 31-66 

Grass    3500 

Hyacinihus 2*56 

JJtt««F •. 16-66 

8enecio 844 

Fagus  24-05 

PkUoMfhus   8-33 


8.  On  the  Absorption  of  ^^ Imitation-Dew,^^ 
Finding  that  I  could  imitate  dew  very  exactly  by  means  of  the 
'  sprtkj*'  I  adopted  this  plan,  so  as  to  apply  what  I  call  "  imita« 
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tion-dew  "  to  one,  the  upper  op  the  under,  surface  of  a  leaf  alone 
as  required,  or  else  to  both  surfaces  at  once,  as  it  is  in  nature. 

A  large  series  of  very  various  and  freshly  gathered  leaves  was 
experimented  upon,  the  general  result  entirely  corroborating 
previous  conclusions.  The  loss  per  cent,  was  almost  invariably 
less  when  the  lower  side  only  was  covered  with  dew — which  shows 
that  absorption  of  dew  by  that  surface  is  more  readily  effected 
than  by  the  upper.  8uch,  too,  was  the  case,  it  will  be  remem- 
bered, with  water. 

The  certain  inference  that  we  may  draw  is  that  dew  (in  nature) 
is  absorbed  from  below  to  supply  the  transpiration  from  above. 

Another  series  of  some  forty  specimens  consisted  of  leaves 
which  were  left  three  hours  to  become  flaccid.  They  were  then 
weighed ;  the  loss  per  cent,  from  the  original  weight  when  freshly 
gathered  was  calculated.  They  were  then  treated  with  imitation- 
dew,  there  being  three  examples  of  each  species ;  one  had  dew  on 
the  upper  surface,  another  on  the  lower,  the  third  on  both  sides. 
In  more  than  half  of  them  they  gained  weight  after  having  been 
left  to  dry :  the  remainder  had  lost  a  very  small  fraction  per  cent. 
This  was  due  to  the  fact  that  they  had  become  quite  dry  some 
time  before  being  reweighed ;  hence  they  had  again  begun  to  lose 
weight  once  more  by  transpiration. 

Hence  this  experiment  entirely  corroborated  the  one  men- 
tioned above  of  the  absorption  of  actual  dew  by  slightly  "  wilted  " 
leaves. 

9.  On  the  Nourishment  of  Plants  rooted  in  Pots  hy  aid  of 
their  Leaves  and  green  Internodes  alone. 

A  small  healthy  plant  of  Mimulus  moschatus  bearing  three 
shoots  was  growing  in  a  pot.  I  ceased  to  water  it  on  June  4th, 
1878.  By  the  8th  the  shoots  showed  signs  of  wilting ;  so  I  now 
placed  the  apices  of  two  shoots  only  in  water.  On  the  11th  the 
leaves  on  the  third  and  exposed  shoot  had  all  withered ;  but  the 
small  buds  in  the  axils  of  the  lowest  pair  of  leaves  but  one 
remained  vigorous,  being  about  half  an  inch  long.  The  smaller 
buds,  a  quarter  of  an  inch  long,  were  in  the  axils  of  the  next 
pair  of  leaves.  Lastly,  the  terminal  bud  and  pair  of  leaves  were 
quite  fresh  and  green. 

On  the  two  stems  which  had  their  apices  in  water,  the  lowest 
leaves  (in  air)  were  more  or  less  withered  by  July  2nd.  The 
apex  of  the  shoot  in  air  and  all  its  buds  were  now  beginning  to 
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grow  vigorously.  Three  blossoms  were  borne  and  expanded  ou 
these  shoots  with  their  apices  ordj  in  water. 

By  July  7th  a  great  quantity  of  adventitious  roots  had  made 
their  appearance  from  the  nodes  in  water. 

This  Musk-plant  thus  grew  slowly,  but  well,  for  more  than  a 
month ;  and  on  removing  it  from  the  perfectly  dry  soil,  several 
subterranean  buds  were  pushing  vigorously. 

One  learns  also  from  this  experiment,  as  from  previous  ones, 
that  it  is  immaterial  tcT  a  plant  which  way  the  water  may  flow ; 
for  it  was  downwards  in  the  shoots  with  their  apices  in  water,  but 
of  course  upwards  in  the  shoot  in  air. 

A  similar  plant  left  without  water  on  the  same  day  (June  4th) 
became  flaccid  in  two  days,  and  perished  utterly  in  two  or  three 
more. 

Other  plants,  such  as  Lysimachia  Nammularia  &c.,  gave  similar 
results. 

10.  On  the  Advantages  of  Syringing  Plants  in  a  Green-house. 

This  is,  of  course,  a  universal  practice  ;  but  if  the  roots  be  the 
sole  absorbing  organs,  as  has  been  supposed,  why  do  not  gardeners 
confine  the  water  to  the  roots  ?  According  to  M.  Duchartre, 
one  would  infer  that  nature  only  rains  upon  plants  and  deposits 
dew  upon  herbs  solely  because  it  cannot  be  helped,  but  with  no 
direct  benefit  to  vegetation.  But  it  would  seem  that,  by  syring- 
ing, practical  experience  has  forestalled  the  scientific  rationale. 
Gardeners  have  all  along  believed  in  its  efiicacy,  though  they  may 
not  have  '*  proved"  the  actual  leaf-absorption.  The  physiological 
experiments  of  Hales,  Bonnet,  and  others,  down  to  those  of  Bous- 
singault  and  myself  will  now,  it  is  hoped,  give  a  complete  proof 
of  this  fact ;  and  we  may  thus  sum  up  the  advantages  of  syring- 
ing : — It  keeps  the  leaves  clean  from  dust,  and  helps  to  wash  off 
insects.  It  moistens  the  cuticle,  and  so  renders  it  more  pervious 
to  carbon  dioxide  (Barthelemy),  It  also  renders  it  more  capable 
of  absorbing  water  (  Oarreau).  It  checks  the  loss  by  transpira- 
tion {Duchartre),  and  so  enables  the  terminal  shoots  and  young 
leaves  of  a  plant  to  be  well  supplied  with  sap  by  drawing  upon  the 
reserve  fluid  in  the  stem.  It  keeps  the  air  cool  by  evaporation ; 
and,  lastly,  it  is  actually  imbibed  by  the  leaves  and  green  parts  of 
plants,  and  so  helps  to  compensate  for  any  loss  from  within  the 
plant,  and  thus  supplements  root-absorption. 

"What  is  true  for  syringing  is,  of  course,  equally  true  for  rain. 
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11.  On  the  Preservation  of  Cut  Flowers. 
Sachs,  in  his  *  Text-book  of  Botany,'  quotes  the  rcBults  obtained 
by  Dr.  Hugo  de  Vries  on  the  withering  of  plants  as  follows*:— 

"  If  rapidly  growing  shoots  of  large-leaved  plants  are  cut  off  at  their 
lower  part  which  has  become  completely  lignified,  and  are  placed  with  the 
cut  surface  in  water,  they  remain  for  some  time  perfectly  freah.  But  if 
they  are  cut  through  at  the  younger  parts  of  the  stem  and  are  then  placed 
in  water,  they  soon  begin  to  wither,  and  the  more  rapidly  and  completely 
the  younger  and  less  lignified  the  part  where  the  section  is  made.  This 
withering  can  be  easily  prevented  by  making  the  section  under  water,  and 
taking  care  that  the  cut  surface  does  not  come  into  contact  with  the  air, 
the  conduction  of  the  water  through  the  stem  then  suffering  no  interrup- 
tion- If  care  is  taken  that  while  the  section  is  being  made  in  the  air  the 
leaves  and  upper  parts  of  the  stem  lose  only  a  very  small  quantity  of  water 
by  evaporation,  withering  does  not  begin  till  later,  and  increases  only  slowly 
after  the  cut  surface  is  placed  in  water,  and  the  leaves  again  transpire." 

The  cause  of  withering,  Sachs  then  observes,  is  the  interruption 
in  the  conduction  of  water  from  below.  This  agrees  with  Pril- 
lieux's  observationst ,  that  as  soon  as  transpiration  was  checked 
in  a  faded  shoot  by  placing  it  in  a  humid  atmosphere,  the  water 
held  in  reserve  in  the  stalk  was  drawn  upon,  and  the  shoot  re- 
covered. Similarly,  Duchartro  shows  that  withering  results  from 
one  of  two  causes — either  that  the  soil  may  not  contain  sufficient 
moisture  to  balance  the  loss  by  transpiration ;  or  else  the  latter 
may  proceed  more  rapidly  than  the  water  can  be  passed  up  the 
stem  to  keep  pace  with  it,  and  so  fail  to  retain  the  tissues  in  their 
normal  state  of  turgescence. 

Sachs  and  other  observers,  however,  all  allude  to  the  cut  end  as 
alone  being  the  place  by  which  water  is  absorbed ;  and  as  its  con- 
ductivity is  rapidly  impaired  by  exposure  to  air,  it  is  recommended 
that  a  sufficiently  long  piece  of  the  stem  should  be  removed  by  a 
new  cut  above  the  first,  but  this  time  beneath  the  surface  of  the  water. 
For  a  shoot  about  8  inches  long,  2  or  2|  inches  should  be  cut  off. 

Now  Bonnet's  experiments  and  my  own  clearly  show  that  ab- 
sorption can  take  place  through  the  surface  of  herbaceous  stems 
and  by  leaves  as  well  as  the  cut  ends.  This  fact  led  me  to  pre- 
sume that  it  would  bo  judicious  to  retain  one  or  more  leaves  upon 
a  flower-stalk,  as  well  as  to  allow  the  stalk  itself  to  be  of  consider- 

»  P.  606,  Eng.  ed. 

t  "  Experiences  but  la  fanaison  des  Plantes/'  Comptes  Bendus,  tome  bed. 
p.  80, 1870, 


Digitized  by 


Google 


jlitd  dew  by  the  qbeen  pabts  or  PLAirrs.  827 

able  length,  if  tbe  inflorescence  was  to  be  retained  without  wither- 
ing as  long  as  possible. 

It  was  found,  however,  that  if  the  flowers  are  well  nigh  at  matu- 
rity, the  additional  impetus  given  to  them  by  the  extra  absorbing 
surface  hastened  them  too  much,  so  that  the  petals  would  fall  early ; 
but,  on  the  other  hand,  when  the  stem  was  ligneous,  as  of  Lilac, 
or  the  inflorescence  chiefly  in  buds,  as  of  Tradeseantia  and  Com- 
positie,  then  the  advantage  was  apparent ;  so  that  instead  of  the 
buds  perishing,  they  continued  to  expand  successively. 

A  certain  amount  of  judgment  would  therefore  seem  to  be  ne- 
cessary in  forming  a  bouquet,  as  to  the  desirability  of  retaining 
some  leaves  or  not ;  but  if  the  principle  be  understood  that  it  is 
a  question  of*'  supply  and  demand,"  it  will  not  be  found  diflBcult 
to  discover  to  what  extent  it  may  be  desirable  to  increase  the  ab- 
sorbing surface  in  each  case. 

It  is  hardly  needful  to  remark  that  the  leaf  must  be  in  full 
vigour,  and  if  it  show  any  signs  of  decay,  must  be  instantly  re- 
moved. Moreover  the  leaves  are  apt,  apparently  through  endos- 
motic  action,  to  be  after  a  time  often  coated  with  a  kind  of  mu- 
cus, so  that  the  water  must  be  changed  more  often  than  when 
stalks  only  are  inserted. 

FS.  Since  this  paper  was  read,  a  notice  of  it  has  appeared  in  a 
St.-Petersburg  Journal*,  a  propos  of  making  cuttings.  M.  Q-. 
Weidenberg  believes  that  the  reason  of  the  frequent  fading  of 
cuttings  before  they  have  struck  root  is  to  be  accounted  for  by 
the  fact  that,  as  a  rule,  the  transpiration  from  the  exposed  leaves 
is  greater  than  the  amount  of  water  which  the  cut  end  can  supply. 
He  recommends,  therefore,  that  the  cuttings  should  be  longer 
than  usual,  and  that  some  of  the  leaves  should  be  buried  as  well, 
so  that  about  one  third  of  them  may  remain  above  ground.  Those 
leaves  in  the  soil  will  thus  undertake  the  function  of  absorbing 
water.  The  ground  (he  adds)  should  be  porous,  to  allow  of  free 
access  of  air,  so  that  the  roots  may  be  formed  rapidly  before  the 
leaves  Lave  time  to  decay.  In  this  way  Eoses,  Pinks,  and  other 
cuttings  usually  hard  to  strike,  will  make  very  good  roots, 
(April  1879.) 

*  St.  Petersburger  Zeitung  (Beiblatt),  20th  Feb.  1879, 
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Note  on  the  Genus  Oudneya,  Brown. 
By  Dr.  Hekbt  Tkimkk,  F.L.S. 

[Bead  FebruAiy  20, 1879.] 

The  genuB  Oudneya  was  dedicated  to  the  memory  of  Dr.  Walter 
Oudney,  E.N.,  by  Eobert  Brown  in  1826*.  Dr.  Oudney  died, at 
the  age  of  only  32,  after  long  sufferings  bravely  endured  under  the 
hardships  and  difficulties  of  travel  in  an  unknown  country,  on 
Jan.  12, 1824,  at  Murmur,  in  Central  Tropical  Africa.  During  bis 
explorations  in  the  two  previous  years  he  formed  a  herbarium  of 
over  300  species,  which  was  the  subject  of  the  well-known  memoir 
by  Brown,  published  as  an  appendix  to  the  volume  giving  a  nar- 
rative of  the  expedition. 

Oudneya  africana  was  founded  on  a  few  specimens  of  a  small 
Cruciferous  shrub  of  peculiar  habit,  growing  in  many  of  the 
wadis  on  the  route  between  Tripoli  and  Mourzuk.  Though  con- 
stituting it  a  new  genus,  Brown  did  not  consider  it  a  new  species, 
but  identified  it  without  any  doubt  with  the  plant  described  and 
figured  by  Yivianif  in  1824  under  the  name  of  Hetperit  nitem. 
The  collection  of  plants  worked  up  by  this  author  was  made  in 
Northern  Tripoli  and  Cyrenaica  in  1817  by  Delia  Cella:  the  figures 
are  but  rough  outlines  ;  and  many  of  the  species  were  scarcely  de- 
terminable until  M.  Cosson,  whose  knowledge  of  the  botany  of 
North  Africa  is  unequalled,  carefully  examined  the  types  of  Delia 
Cella  in  Yiviani's  herbarium  preserved  at  the  University  of 
Genoa,  and  published  the  results  of  his  examination^.  He  found 
that  Hesperis  nit  ens  was  a  species  of  Moricandia,  M.  svffruiicosa^ 
Coss.  &  Dur.,  itself  scarcely  more  than  a  variety  of  M.  arvensis, 
DC. ;  consequently  Oudneya  africana  was  quoted  by  Cosson  as  a 
probable,  though  doubtful,  synonym  of  that  specie8§. 

In  1855  the  same  eminent  botanist  (M.  Cosson)  published  a 
new  genus,  HenophytonW^  based  on  a  plant  found  abundantly  near 
Guerram,  in  the  desert  of  Southern  Algeria,  which  he  named  S,  de- 
serti,  Coss.  &  Dur.  This  genus,  which  has  good  distinctive  cha- 
racters, was  maintained  in  Bentham  and  Hooker's  *  Genera  Plan- 
tarum '  in  18621",  where  the  authors  suggest  that  the  scarcely 

*  Denham  and  Clapperton,  NarratiTe  of  TraTels,  Appendix,  p.  129. 

t  FloriB  Libyca  Specimen,  p.  38,  tab.  t.  flg.  3. 

X  BulL  Soo.  Bot.  France,  xii.  (1866)  p.  275.        $  Loc,  eit.  p.  280. 

I  Bull.  Soc.  Bot.  France,  ii.  (1855)  pp.  246, 625.  Dedicated  to  M.  H^Ot 
who  first  found  the  plant  in  1853. 

1  Benth.  k  Hook,  f.,  Gen.  Plant,  i.  p.  85. 


Digitized  by 


Google 


ON  THE  pairiTiir&  op  wistxbia.  siiTExais.  329 

known  and  imperfectly  described  Oudnei^a,  R.  Br.,  is  probably  to 
be  referred  to  it ;  but  they  had  been  unable  to  see  specimens. 

In  recently  going  through  and  selecting  from  Brown's  vast 
Australian  herbarium,  in  accordance  with  the  will  of  the  late 
J.  J.  Bennett,  to  whom  it  had  been  bequeathed,  the  herbarium 
of  Dr.  Oudney  was  discovered,  having  been  accidentally  laid  away 
and  overlooked.  On  an  examination  of  the  specimens  of  Oud/ieya, 
it  was  clear  that  they  were  not  to  be  referred  to  Moricandia  ;  and 
on  M.  Cosson  kindly  sending  me  examples  of  his  Henophyton 
desertij  its  identity  with  Brown's  genus  was  at  once  evident.  As 
Brown's  name  has  the  priority  by  31  years,  it  must  supersede 
Cosson's  more  recent  one. 

This  determination  is  of  some  interest.  It  vindicates,  were 
that  necessary.  Brown's  judgment  in  proposing  a  new  genus  for 
the  plant,  though  he  wrongly  referred  to  it  a  species  already 
known  by  an  imperfect  figure  and  description ;  it  corroborates  the 
surmise  of  the  authors  of  the  '  Genera  Plantarum ;'  and  it  secures 
the  commemoration  of  one  of  the  earlier  victims  of  African  ex* 
ploration  by  fitly  connecting  his  name  with  the  only  new  genus 
in  the  collection  which  he  made. 


Note  on  the  Fruiting  of  Wistaria  sinensis  in  Europe. 
By  W.  T.  Thisblton  Dfeb,  M.A.,  B.Sc,  F.L.S. 

[Bead  March  6, 1879.] 

Ik  the  paper  by  the  Eev.  George  Henslow  on  the  self-fertilization 
of  plants,  recently  published  in  the  Society's  *  Transactions,'  there 
occurs  at  p.  335  the  following  footnote  : — 

"  Since  this  paper  was  read,  one  by  Mr.  Meehan  has  been 
printed  in  the  Journal  of  the  Linn.  Soc,  in  which  he  shows  how 
Wistarioy  though  it  never  sets  seeds  when  *  trained,*  yet,  when 
grown  as  a  *  tree,'  does  not  expend  its  energy  in  forming  long 
branches,  and  consequently  fruits  abundantly." 

A  statement  of  this  kind,  affecting  so  well-known  a  plant,  is  apt, 
when  once  put  on  record,  to  be  copied  from  book  to  book  un- 
challenged ;  and  as  I  have  considerable  doubts  both  as  to  the 
accuracy  of  the  fact  and  of  the  implied  explanation,  I  venture  to 
offer  to  the  Society  the  result  of  some  inquiries  which  I  have  made 
upon  the  subject  for  my  own  information. 
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And,  first,  as  to  the  fruiting  of  the  WUtaria  when  trained  upon 
a  wall  or  other  support.  While  travelling  in  Switzerland  during 
last  autumn  I  spent  some  days  at  Gljon,  at  the  eastern  end  of  the 
Lake  of  Geneva.  In  the  garden  of  one  of  the  hotels  there  is  a 
huilding,  on  the  walls  of  which  a  remarkably  fine  plant  of  Wis- 
taria is  trained  in  the  ordinary  manner,  with  its  branches  spread 
out  horizontally.  When  I  saw  it,  this  was  so  loaded  with  the 
brown  tomentoso  pods  as  to  present  quite  a  singular  appearance. 
I  did  not  take  any  further  notice  of  the  circumstance  at  the  time ; 
but  on  seeing  Mr.  Henslow's  statement,  quoted  above,  that  the 
trained  Wistaria  never  sets  seeds,  the  case  of  the  Glyon  plant  im- 
mediately occurred  to  me.  I  wrote  to  the  proprietor  of  the  hotel  to 
beg  him  to  oblige  me  with  some  pods  ;  and  I  got  a  reply ^in  which 
he  promised  them,  and  informed  me  that  they  were  produced  in 
abundance  every  year.  At  the  same  time  I  took  occasion  to 
mention  the  matter  to  my  friend  M.  Casimir  DeCandolle  at 
Geneva ;  and  he  wrote  to  me  as  follows : — 

Oeneya,  Feb.  24, 1879. 

"  It  occurs  to  me  that  the  best  way  of  answering  your  question 
concerning  Glycine  sinensis  is  by  sending  to  you  the  two  enclosed 
letters  and  specimens  which  I  have  received  from  my  friends 
Barbey  and  Tb.  Flantamour,  one  of  our  best  amateur  horticultu- 
rists here. 

*'  Barbey,  whom  I  met  again  yesterday,  added  in  conversation 
that  M.  Eaviat,  of  Lausanne,  told  him  that  you  were  quite  right 
in  asserting  that  Glycine  fruits  on  the  walls  of  Glyon  hotel. 

''  Such  is  not  the  case,  however,  with  an  old  and  vigorous  plant 
which  covers  the  wall  of  our  country-house  at  Malagny,  and  which 
has  never  to  my  knowledge  borne  any  fruit. 

"  From  that  negative  observation,  as  well  as  from  what  both 
Barbey  and  Flantamour  say  on  the  subject,  I  am  led  to  infer  that 
the  fruiting  of  Glycine  trained  on  waUs  is  much  less  frequent  in  the 
vicinity  of  Geneva  than  near  the  opposite  extremity  of  the  lake. 
•  »  •  » 

'*  Yours  sincerely, 

0.  DbCaitooiiLE." 

It  is  not  necessary  to  quote  the  letters  which  M.  C.  DeCan- 
dolle was  so  goo^  as  to  transmit  to  me.  It  is  sufficient  to  say 
that  M.  Flantamour  states  that  at  Sccheron,  near  Geneva,  the 
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fruiting  of  the  Wistaria  is  a  rare  occurrence,  but  that  in  1874  his 
gardener  raised  a  plant  from  one  of  two  seeds  in  a  pod  produced  bj 
a  Ofyeine  trained  on  his  orangery.  It  may,  he  says,  have  fruited 
at  other  times ;  but  his  attention  had  not  been  drawn  to  the  fact. 
He  also  sent  in  his  letter  a  pod  gathered  recently  in  a  neighbour's 
garden  from  a  trained  plant. 

M.  Barbey  states  that  the  Wistaria  fruits  frequently  at  Lyons 
and  in  the  Bhone  valley  from  Villeneuve  to  Bex. 

Wistaria  sinensis,  it  may  be  remarked,  is  not  adapted  to  a  very 
rigorous  climate.  Mr.  Hemsley  states, "  In  the  south  of  England 
it  attains  great  perfection  on  a  trellis  or  pillar ;  but  in  the  north 
it  requires  the  protection  of  a  wall."  *  It  is,  as  is  well  known,  a 
native  of  China ;  and  the  Kew  Museum  possesses  fine  pods  from 
Shanghae,  the  gift  of  the  late  Daniel  Hanbury.  Flowering,  as  it 
does,  in  May,  before  the  appearance  of  the  leaves,  it  appears  to 
me  probable  that  a  temperature  warmer  than  is  sufficient  for  the 
production  of  flowers  is  necessary  for  the  setting  and  early  deve- 
lopment of  the  fruit.  The  climate  of  the  Ehone  valley  and  the 
eastern  end  of  the  Lake  of  Geneva  is  well  known  to  be  milder 
than  that  of  the  western  end.  The  mean  spriug  temperature  at 
Montreux  and  Villeneuve  is  higher  than  at  Geneva  ;  and  to  this 
circumstance  I  attribute  the  greater  frequency  with  which  the 
Wistaria  fruits,  as  pointed  out  by  M.  C.  De  Candolle,  proceeding 
towards  the  head  of  the  lake.  The  same  explanation  applies  to 
this  country,  where,  however,  the  Wistaria  has  been  known  to 
fruit  occasionally.  Sir  Joseph  Hooker  informs  me  that  he  has 
observed  pods  on  an  old  plant  trained  against  his  house  at  Kew 
on  more  than  one  occasion. 

It  is  a  circumstance  which  is  tolerably  well  known  to  horticul- 
turists that  flowers  subjected  to  too  cold  a  temperature  tohile  still 
in  the  hud  may  have  their  sexual  organs  so  much  injured  that, 
though  the  flowers  are  still  able  to  expand  and  reach  their  full 
development,  they  are  nevertheless  absolutely  sterile.  This  is  the 
case  with  the  Pear  and,  I  believe,  the  Apple,  in  which,  as  Dr.  Hogg 
has  demonstrated  to  me,  the  flowers  examined  superficially  some- 
times appear  to  have  escaped  all  damage  from  frost,  the  petals, 
which  might  more  particularly  have  been  expected  to  show  injury, 
being  perfectly  intact.  And  yet,  on  making  a  vertical  section 
through  the  flower,  the  carpels  (the  most  thoroughly  protected  in 

*  Handbook  of  Hardy  Trees,  Shrube,  and  Herbaceous  PlantSi  p.  124. 
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this  case  of  all  the  flower-structures)  are  seen  to  be  blackened  and 
dead,  while  every  thing  else  is  apparently  uuinjured.  I  am  not  pre- 
pared to  say  that  this  is  what  happens  in  the  case  of  Wistaria, 
though  it  is  well  known  that  its  flowers  are  peculiarly  apt  to  re- 
ceive injury  from  spring  frosts* ;  but  I  believe  I  am  justified  in 
concluding  that  the  low  night-temperatures  of  early  spring  are  the 
probable  cause  of  the  sterility  of  our  cultivated  Wistaria,  whether 
due  to  failure  of  fertilization  or  subsequent  non-development  of 
the  fertilized  ovaries. 

There  is  the  further  question  whether,  as  suggested  by  Mr. 
Meehan,  the  mode  of  growth  in  the  cultivated  Wistaria  could 
have  any  thing  to  do  with  its  supposed  uniform  sterility.  The 
view  that  it  does  so  appears  to  me  to  rest  on  a  mistaken  applica- 
tion of  a  general  principle — ^the  antagonism  of  vegetative  and  re- 
productive activity.  When  a  plant,  from  the  mode  of  its  culti- 
yation,  fails  (as  too  often  happens  in  our  horticultural  experience) 
to  produce  flowers,  and  develops  in  their  place  leafy  shoots,  we 
are  justified  in  describing  this  as  a  diversion  of  the  nutritive  re- 
sources of  the  plant  from  sexual  reproduction  to  vegetative  g^wth. 
The  generalization  is,  I  believe,  often  carried  too  fer,  inasmuch  as 
the  reproductive  function  is  characteristic  of  the  adult  stage  of 
the  organism  ;  and  it  is  for  this  reason  that  so  many  arboreal 
plants  are  barren  when  young,  just  as  with  animals,  in  whom  the 
sexual  characters  are  the  crown  and  completion  of  the  whole  pro- 
cess of  organic  evolution. 

But  in  the  Wistaria  I  fail  to  see  any  evidence  of  such  an  anta- 
gonism, any  more  than  in  the  Scarlet  Eunner.  In  fact,  if  it  ex- 
isted, it  would  not  so  much  suppress  fruit  as  suppress  the  flowers ; 
and  it  is  a  matter  of  ordinary  experience  that  in  the  Wistaria 
these  are  produced  in  remarkable  profusion.  But,  in  fact,  there 
is  nothing  remarkable  in  the  mode  in  which  the  Wistaria  is  ordi- 
narily grown.  It  is  a  scandent  shrub  ;  and  its  attachment  to  a 
waU  or  trellis  merely  takes  the  place  of  the  adventitious  aids 
which  it  would  obtain  in  a  feral  state.  If  the  scandent  habit 
(for  this  is  all  its  trained  condition  amounts  to)  were  the  cause  of 
its  barrenness,  it,  and  a  host  of  other  plants  with  a  similar  habit, 
must  ages  ago  have  become  extinct. 

♦  In  1872  the  bloomB  in  English  gardens  were  killed  by  the  frosts  of  March 
23  and  24  (Journal  of  Horticulture,  toI.  xlvii.  p.  442). 
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On  some  South-American  G-enera  of  uncertain  Position,  and  on 
others  not  recognized  bj  Botanists.  By  John  Mixbs^,  E.B.S., 
P.L.S.,  &c.,'  Dignitario  et  Gommmendor  Imp.  Bras.  Ordo 


[Read  February  20, 1879.] 

Amonq  the  foremost  of  these  genera  is  the  Pleraginea  of  Arruda 
da  Camara,  mentioned  in  his  Centenary  of  the  plants  of  Pemam- 
buco\  of  which  he  enumerated  three  species,  all  belonging  to  the 
ChrysohdUmacea : — 1.  Pleraginea  rufa,  the  plant  of  which  is  not 
described ;  but  it  produces  a  large  drupaceous  fruit,  called  '*  Oiti- 
cica  coroia,"  sold  in  the  markets,  and  at  that  time  cultivated.  This 
fruit  is  "  irregular  in  shape,  having  a  kernel  covered  with  sweet 
ffficula,  somewhat  aromatic,  pleasant,  nutritive,  and  large  enough 
to  satisfy  one  person  " — from  which  we  may  conclude  that  it  is  of 
considerable  magnitude.  It  seems  to  approach  the  genus  Acioa 
of  Aublet.  Acioa  guianensU,  described  and  figured  by  him,  pro- 
duces an  ovate  drupe  2f  in.  long,  2^  in.  in  diameter,  with  a  peri- 
carp 6  lines  thick,  subcoriaceous,  transversely  fibrous,  splitting 
all  over  the  surface  between  the  fibres  into  irregular  chinks  which 
reacb  tbe  endocarp,  from  which  these  frustums  do  not  separate ; 
within  this  endocarp  is  a  nut,  oblong-ovate,  2  in.  long,  1^  in.  broad, 
enclosing  a  seed  covered  by  a  reddish  membranaceous  integument, 
consisting  of  2  large  plano-convex  fleshy  cotyledons,  which  are 
edible,  of  a  pleasant  and  agreeable  flavour  resembling  that  of 
fresh  walnuts,  and  greatly  esteemed  by  the  natives.  Here  is 
some  analogy  between  the  seeds  of  Acioa  and  Pleraginea ;  but  as 
Aublet  makes  no  mention  of  the  sweet  arilliform -coating  over  the 
cotyledons  of  Acioa,  which  is  a  prominent  feature  in  Pleraginea, 
we  may  conclude  that  they  form  two  distinct  genera. 

2.  Pleraginea  odorata :  the  plant  is  not  described ;  it  produces 
an  oval  or  oblong  drupe,  very  little  smaller  than  a  hen's  egg, 
yellowish  at  the  time  of  maturation.  It  is  edible,  the  kernel 
being  enveloped  in  a  sweet  aromatic  nutritive  pulp ;  this  copious 
pulp,  apparently  arillif  orm,  sufficiently  distinguishes  Pleraginea 
from  Acioa,  Oouepia,  and  Moguilea. 

1  *  KosteT's  Travels  in  BradV  London,  1816,  pp.  499-^600.  Alflo  Dr.  Arruda 
'  DiBserta^ao  sohre  as  pLantas  de  Brazil,'  Bio  de  Janeiro,  1810,  in  octavo,  froib 
which  Eoster's  account  seems  to  be  a  translation  in  part. 
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The  third  species,  the  FUraginea  umhrosisskna  of  Amida,  is  a 
tree  growing  in  the  desert  Sertoes  of  the  province,  upon  the 
borders  of  rivers  and  riynlets,  rising  to  the  height  of  50  or  60  feet ; 
its  branches  are  long  and  diffuse,  being  doubled  downward  so 
much  that  they  nearly  touch  the  ground^  The  inflorescence  is 
not  known ;  but  the  fruits  are  abundant :  the  drupe  is  oblong, 
2  in.  long,  i  in.  broad,  retaining  its  greenish  colour  even  when 
dry ;  the  kernel  is  not  very  hard,  being  flexible  and  subligneoos ; 
it  encloses  within  a  layer  of  astringent  matter  an  embryo  con- 
sisting of  two  fleshy  cotyledons,  of  a  disagreeable  taste,  abounding 
in  an  oil  which  is  usefully  employed.  These  fruits  are  known  by 
the  name  of  Oiti  or  Oiticica.  This  description  appears  to  me  to 
correspond  with  the  true  Couepia  of  Aublet,  as  a  reference  to  his 
figure  will  show^.  It  seems  near  the  Couepia  Uiti^  Benth.',  from 
Piouhy. 

Couepia  and  Acioa  were  regarded  by  Aublet  as  very  distinct 
from  each  other ;  and  certainly  the  facts  he  exhibited  are  suffi-. 
ciently  differential  to  establish  this  truth.  Notwithstanding  this^ 
the  two  genera  have  been  iinited  in  favour  of  the  former  by  Sir 
J.  D.  Hooker*,  without  offering  any  reasons  or  any  attempt  to, 
subvert  the  facts  given  by  Aublet.  The  differences  are  many.  In 
both  genera  the  stamens  are  borne  upon  a  unilateral  cuneiform 
lamina,  and  seated  upon  its  truncate  margin ;  in  Aeioa  there  are 
only  12  stamens,  while  Couepia  haa  always  30  or  more.  In  Aeioa 
the  fruit  is  large,  oval,  with  an  extremely  thick  pericarp,  which, 
splits  transversely  and  irregularly  all  over  its  surface,  cracking 
down  to  the  endocarp  into  unequal  frustums,  which  do  not  sepa- 
rate from  it :  this  endocarp  is  coriaceous  and  fragile ;  it  encloses 
an  oblong-ovate  kernel  covered  with  a  thin  membranaceous  red 
integument,  and  consisting  of  two  large  fleshy  cotyledonSi  which 
are  edible  and  of  a  pleasant  taste.  In  Couepia  the  drupe  is  not 
much  smaller,  is  externally  smooth  and  unbroken  in  its  substance : 
the  pericarp  is  thick  and  coriaceous,  consisting  of  rathqr  lax  en-^ 

^  The  trunk  of  this  treoi  abundant  in  the  proTinoei  as  well  that  otMoquika  Uh. 
mentoaa^  Benth.,  is  highlj  prized,  as  it  affords  the  best  timber  for  ship-bdldisg; 
both  being  there  known  under  the  designation  of  Viti  or  Oiticioa  (see  €hurd' 
ner's  Travels,  p.  137).  The  Pad  amarello  mentioned  in  the  same  sentenoe  a» 
being  also  employed  in  ship-building,  is  abundant  in  some  of  the  provinoet, 
where  it  is  called  "Pequia  amarello."  It  is  ihe  A^pidbipermum  iameniommt 
Mart 

>  Plant.  Guian.  i.  p.  619;  tab.  207.  '  Flor.  Bras,  faao.42,  p.  4a 
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tangled  woody  fibres,  the  endocarp  being  thin  and  brittle ;  the 
embryo  has  no  extraneous  coating,  but  is  enclosed  within  the 
usual  membranaceous  integument,  and  consists  of  two  large  coty- 
ledons which  have  an  extremely  bitter  taste. 

Wliile  treating  of  this  family,  I  will  mention  that  the  Farina- 
rium  of  Aublet  is  very  different  from  the  Parinarium  of  DeCan- 
dolle,  of  Bentham,  of  Hooker,  and  of  Blume.     In  that  of  Aublet 
each  pedicellated  flower  of  the  panicle  has  a  cup-shaped  calyx, 
with  a  border  of  5  small  teeth,  and  alternate  with  these  teeth  are 
5  erect  petals,  and  a  little  below  their  insertion  14  stamens  with- 
out any  appendage  are  affixed,  7  of  which  are  unilateral  and  fertile, 
the   other  7  anantherous  stamens  being  consecutive,  the  fila- 
ments of  all  being  free,  erect,  and  capillary  j  the  ovary,  as  long 
as  the  calycine  tube,  is  somewhat  gibbous,  pilose,  free,  seated  in 
the  base,  with  a  long  exserted  style  and  a  bilobed  stigma.     In  the 
Parinarium  of  Bentham  the  flowers  have  a  very  different  struc- 
ture.    Two  species  from  British  Guiana  are  described* ;  and  I  do 
not  hesitate  to  declare  my  firm  conviction  that  both  belong  to 
ZietMu^ ;  indeed,  except  in  the  specific  character  of  the  leaves,   , 
all  the  floral  features  nearly  correspond  word  for  word  with  those 
attributed  to  a  Brazilian  species  oildcania  by  Dr.  Hooker.    This 
species  was  collected  by  me,  in  1834,  on  the  Corcovado,  when  I 
made  a  drawing;  and  I  therefore  know  it  well.    The  analysis  of  its 
flowers  is  well  represented  in  Dr.  Hooker's  drawing  :  this  shows 
10  stamens  not  longer  than  the  teeth  of  the  calyx,  all  seated  on 
the  margin  of  an  elevated  membranaceous  ring,  5  of  them  xmi- 
lateral  and  fertile,  the  anthers  oscillatory,  the  rest,  without  an- 
thers, consecutive ;  the  ovary,  free  in  the  base  of  the  calyx,  is 
pubescent,  contains  two  ascending  ovules  :  the  drupe  is  concealed 
within  the  globular  pubescent  enlarged  calyx,  crowned  by  the  five 
connivent  lobes  ;  it  is  4  lines  in  diameter  and  is  monospermous ; 
though  stated  in  the  text  to  be  unknown,  it  is,  nevertheless,  ac- 
curately figured  in  Dr.  Hooker's  plate  before  referred  to. 

Hence  it  follows  that  the  Parinarium  of  Hooker  must  share  the 
fate  of  that  of  Bentham,  and  the  six  species  of  Hooker  should  be 
transferred  to  Zicania, 

In  regard  to  the  fruit,  Aublet  shows  that  in  Parinarium  mon' 

^  P,  brachystaehyum,  Benth.,  Hook.  Joarn.  Bot  i.  p.  213  (Schomb.  925),  and 
P,  eoriaceuin,  Benth.,  loc.  cit.  p.  213  (Sohomb.  66). 

^  JAcania  Kunthiana,  Hook,  in  Flor.  Bros,  foac,  42,  p.  16,  tab.  3,  sub  Lkania 
tncanoj  Benth.  (non  Aublet). 
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tanum^  it  is  somewhat  gibbous,  4  in.  long,  3  in.  broad  one  way, 
2  in.  broad  in  the  cross  direction,  is  externally  smooth  and  yel- 
lowish, its  outer  envelope  soft  and  of  a  subacid  taste,  3  lines  thick, 
and  is  partly  pressed  into  the  sinuosities  of  the  nut.  This  Lurge 
nut  is  osseous,  with  many  crested  irregular  elevations,  is  2-celi6d, 
solid,  with  an  osseous  dissepiment  2  lines  thick ;  the  cells  9  lin^ 
broad,  each  filled  by  an  oblong  seed  covered  by  a  reddish  mem- 
branaceous integument,  the  kernel  consisting  of  two  large  fleshy 
cotyledons,  which  are  edible  and  of  a  sweet  flavour.  In  the  Pari- 
narium  eampestre,  Aublet^,  the  fruit  is  much  smaller,  somewhat 
gibbously  oval,  1|  in.  long,  |  in.  broad,  having  a  smaller  and 
somewhat  pointed  nut  marked  by  irregular  prominences.  This  is 
osseous,  2-celled,  each  cell  containing  one  seed  (the  other  some- 
times abortive),  with  a  reddish  integument,  the  embryo  white, 
with  two  large  fleshy  cotyledons,  edible,  and  of  a  pleasant  flavour. 
It  has  just  been  shown  (ante,  p.  335)  that  the  smaller  globose 
l-<*lled  fruit  in  the  Parinarium  of  Bentham  and  of  Hooker  is 
widely  and  generically  different. 

Under  Parinarium^  Dr.  Hooker  likewise  includes  the  several 
Malayan  species  enumerated  by  Blume.     These  are : — 

1.  Parinarium  scabrum,  Hasskarl',  from  Java,  r    ^ 

2.  Parinarium  glaberrimuniy  Benth>,  from  Java. 

3.  Parinariifm  Orijithianum,  Benth.^  {Easiteles  mulHflora,  Korthals), 
from  Borneo,  t^ 

4.  Parinarium  Maranthes,  Blume*  {Exiteles  corymbosa,  Blame),  from 
Java.  ^  / 

5.  Parinarium  sumatranum,  Blume^  from  Sumatra. 

Blume  considered  that  his  Parinarium  sumatranum  is  identical 
with  the  genus  Petrocarya  of  Jack"  (not  of  Schreber).  In  such 
case  all  the  five  above-named  species  of  Parinarium  must  be  trans- 
ferred to  the  genus  of  Petrocarya  of  Jack.  In  Jack^s  plant  the 
flower  has  15  stamens,  of  which  8  are  fertile  and  unilaterally 
placed  along  the  margin  of  an  elevated  ring,  the  other  7  ananthe- 
rous  stamens  being  seated  consecutively  along  the  rest  of  the  same 

*  Plant  Guian.  i.  p.  616,  tab.  206.  *  Plant.  Guian.  i.  p.  618,  tab.  206. 
>  Blame  Mus.  Bot.  Lugd.  ii.  p.  96.          ^  Blume,  he.  eU.  p.  98. 

*  Benth.  Niger  Flora,  in  adnot  p.  334 ;  Blume,  loc.  cit  p.  98. 

*  Blume,  loc,  cit,  p.  99.  '  Blume,  loc,  cit.  p.  97. 

■  Calcutta  Journ.  Bot  iv.  p.  166  ;  Hook.  Oomp.  Bot.  Mag.  i.  p.  228 ;  Walp. 
Ann.  i.  p.  271. 


Digitized  by 


Google 


GEKEBA  01*  UKOIBTiXir  POBITIOK. 


837 


margin ;  the  filaments  of  all  are  subulate.  This  structure  is  very 
different  from  that  in  the  Farinarium  of  Aublet.  Equally  diffe- 
rent is  the  structure  of  its  fruit,  which  is  a  corticated  nut  adherent 
to  the  enlarged  5-toothed  caljx,  the  size  of  a  filbert,  which  it 
much  resembles ;  it  is  gibbously  oblong,  1-celled  by  abortion,  the 
cell  filled  with  a  seed  having  copious  albumen  surrounding  a 
cylindrical  embryo,  with  a  superior  radicle  longer  than  the  two 
ligulate  cotyledons. 

The  presence  of  albumen  is  not  singular  in  the  family:  it 
occurs  in  Chrtfsohalanua  Icaco^,  and  in  Hirtella  triandra,  Sw.'; 
but  all  mention  of  this  circumstance  is  omitted  in  the  generic 
diagnoses  of  the  two  genera  in  Dr.  Hooker's  monograph,  and 
in  the  '  Genera  Flantarum '  of  Bentham  and  Hooker  ;  but  I  am 
able  to  confirm  the  presence  of  albumen  in  the  seed  of  Sir- 
iella,  as  Gaertner  stated.  I  found  it  in  the  seed  of  Hirtella 
hebeeladoy  Moric.  (Hirtella  Gardneriy  Benth.),  from  the  Organ 
Mountains  (Gardner  370,  in  my  herb.  2228-2283,  3432-4094). 
Here  the  fruit,  seated  on  the  persistent  calyx,  is  cuneately  oblong, 
9  lines  long,  4  lines  broad ;  it  contains  a  seed  with  solid  albumen 
4  lines  long,  1|  line  broad,  enclosing  in  its  lower  part  an  embryo 
of  3  equal  erect  oval  cotyledons,  one  anterior,  two  sublateral,  with 
a  minute  inferior  radicle.  The  presence  of  albumen  in  this  genus 
is  also  confirmed  by  DeCandolle*. 

Betuming  from  this  digression,  I  will  add  that  the  Farinarium 
genegalense,  Perr.,  and  Farinarium  excelsum,  Sabine,  from  Sierra 
Leone*,  together  with  four  undescribed  species  from  Biafra,  all 
appear  to  belong  to  Orifania^,  a  genus  peculiar  to  tropical  Africa, 
notable  for  its  unilocular  ovary  with  two  ascending  ovules,  and  a 
dry  oblong  1-celled  fruit,  hispid  within,  containing  a  single  erect 
seed  with  a  membranaceous  testa  and  a  large  ezalbuminous  em- 
bryo of  two  conferruminated  cotyledons. 

This  latter  most  unusual  circumstance  will  be  referred  to  in  my 
paper  entitled  "  Notes  on  Moquilea,^^  posteh^  p.  371. 

1  Lam.  Illustr.  Ub.  428  A ;  Sohitel.  Icon.  Qrdo  274,  ex  Tussac  Antill.  iv. 
tab.  31. 
>  Oaertn.  fil.  Fruct.  p.  37,  tab.  185,  p.  40,  tab.  185. 
»  Prodp.  ii  p.  528. 
*  DC.  Prcdr.  ii.  p.  627. 
s  Benth.  k  Hook.  Gen.  Plant  i.  p.  608. 
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MiNGUAETIA. 

This  genus  of  Aublet*  is  referred  by  Prof.  DeCandoUe*  to  the 
ApocynacecB,  tribe  Carts8ete,  near  Vahea  (Urceolus)\  but  in  my  view 
it  offers  no  approach  whatever  toward  that  family.  At  a  casual 
glance  it  might  be  thought  somewhat  near  Amhellaniay  nob.  (non 
Aublet)  ;  but  on  examination  this  idea  must  be  rejected,  for  in  that 
genus  the  peltate  seeds  are  inserted  upon  and  partly  imbedded 
in  the  thick  fleshy  dissepiment*.  On  the  other  hand,  in  H/Gnguar- 
tia  the  seeds  are  far  remote  from  either  the  dissepiment  or  from 
the  walls  of  the  pericarp,  in  a  manner  badly  represented  in  Aublet's 
plate.  It  is  clear,  therefore,  that  Minguartia  cannot  belong  to 
the  Apocynacew, 

We  may  gather  from  Aublet's  description  that  the  numerous 
compressed  orbicular  seeds  in  Minguartia,  remote,  as  just  stated, 
from  within  the  dissepiment  or  endocarp,  are  arranged  in  the  two 
cells  in  close  proximity  (^'plac^es  de  champ  les  unes  sous  lea 
autres")  and  imbedded  in  a  pulpy  substance  which  fills  the  cells — a 
development  occurring  in  no  other  family  than  in  the  Crescentiacem. 
In  Crescentia,  in  the  young  state,  the  ovary  is  unilocular,  witli 
several  parietal  nerves  inside,  along  which  many  sessile  ovules  are 
affixed ;  the  ovary  grows  into  a  fruit  of  large  size  ;  and  in  this 
growth,  the  placentae,  carrying  with  them  the  ovules,  spread  in 
all  directions,  becoming  a  fleshy  pulp  interspersed  vnth  numerous 
spiral  nourishing-vessels,  and  is  thus  resolved  into  lamells,  to 
which  the  seeds  are  severally  attached  at  a  central  hilum.  So  in 
Minguartia  a  similar  result  may  be  traced.  Although  this  mode 
of  growth  was  not  understood  by  Aublet,  his  details  clearly  mani- 
fest a  similar  structure  and  development. 

In  Crescentia  the  fruits  are  invariably  unilocular,  filled  with 
Rofb  pulp  in  which  numerous  seeds  are  imbedded  in  the  manner 
above  explained.  In  Parmentiera,  as  stated  by  De  Candolle*,  the 
the  fruits  are  2-4-locular,  especially  in  P.  ediUis,  as  well  as  in 
P.  aculeata  (  Crescentia),  H.  B.  K.  In  Farmentiera  eereifera,  Seem.*, 
the  wax-candle  tree,  the  fruit  is  cylindrical,  very  long,  1  inch  in 
diameter,  with  two  opposite  sulcate  lines  accompanied  by  two 

1  PI.  Guian.  ii.  Suppl.  p.  4,  lab.  370.  =*  Prodr.  xviL  p.  295. 

»  Apocyn.  S.  Amer.  p.  13,  tab.  IB.  *  Prodr.  ix.  p.  244. 

»  Bot.  '  Herald,'  p.  182. 
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commiBsnres,  showing  a  disposition  to  form  two  valves,  as  figured 
by  Seemann'. 

The  dissepiment  is  not  shown  in  his  drawing  of  fig.  4,  which  was 
made  from  a  hasty  sketch  of  the  living  plant,  the  dissepiment 
being  scarcely  noticed  by  him.  Here  the  parietal  placenta,  bear- 
ing the  ovules,  becomes  expanded  (as  in  Creseentia)  into  a  soft 
Waxy  piilp  in  which  the  numerous  small  seeds  are  imbedded  and 
are  thus  transferred  into  the  middle  of  the  cells. 

From  these  parallel  analogous  facts  it  is  manifest  that  Min- 
gtMrtia  belongs  to  the  Creseeniiaceay  forming  a  third  genus  of 
that  fEimily,  distinct  both  from  Creseentia  and  Farmentiera. 

In  Minguartia  guianensU,  a  lofty  tree,  its  many  fruits  are  clus- 
tered in  bunches,  hanging  down  from  the  axils  and  extremitiecl  of 
the  branches,  as  in  Farmentiera :  these  fruits  are  pear-shaped, 
4^  inches  long,  nearly  2  inches  broad,  on  pedicels  I'inch  long; 
they  are  smooth  and  greenish.  The  indehiscent  pericarp,  of  soft 
fibrous  consistence,  is  8  lines  thick,  having  a  thin  dissepiment ; 
the  many  compressed  seeds,  imbedded  in  soft  pulp  in  each  cell, 
are  orbicular,  4  lines  in  diameter,  resembling  those  of  Creseentia 
eueurhitina\  and  are  peltately  attached. 

The  conclusion  formed,  as  above  stated,  from  these  concurrent 
testimonies,  is  that  Minguartia  belongs  to  the  Cresoentiucea ;  and 
this  cannot,  therefore,  be  denied. 

Sekapea. 

.  It  is  not  difficult  to  assign  a  proper  place  to  this  genus  of 
Aublet,  hitherto  of  doubtful  position.  Senapea  guianensis '  is  a 
scand^nt  shrub,  with  flexuose  climbing  branches,  furnished  with 
distant,  alternate,  elliptic,  entire,  petiolated  leaves,  acute  at  both 
extremities.  The  inflorescence  is  not  known;  but  a  single 
slender  peduncle  issues  f  ron^  the  axil  bearing  a  solitairy  large 
fruit,  borne  upon  a  smi^l  persistent  calyx  of  five  acute  sepals. 
This  fruit  iS  of  an  oblong  shape,  rounded  at  the  summit,  some- 
what narrower  at  its  base,  8  inches  long,  8  inches  broad,  sexstriate, 
■mooth,  and,  frpm  its  weight,  hanging  down;  its  pericarp  is 
yellow,  fibrously  fleshy,  j  an  inch  thick,  lined  with  a  thin  white 

\  Bot.  'Herald,'  tab.  32  (ia  transrerse  section,  fig.  4). 
>.0aertner  ill.  De  Fruotu,  Tcd.  iii.  p.  229,  tab.  223.  figs,  b  U)f,  . 
>  Plant.  Guian.  toL  ii.  Suppl.  p.  23,  tab.  381. 
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membranaceous  endocarp,  is  unilocular,  and  contains  about  twenty 
seeds,  irregular  in  shape,  imbedded  in  a  sweet  pulpy  substance 
which  fills  the  entire  space :  these  seeds,  subcompressed  and 
oblong,  12  lines  long,  6  lines  broad,  hare  a  thin,  striated,  very 
white  testa,  surmounted  by  a  laciniiform  placenta,  are  imbedded 
without  any  order  in  the  pulp,  and  by  the  progress  of  growth 
have  been  transferred  from  their  parietal  place  of  origin  into 
the  middle  of  the  cell,  enclosed  in  the  pulp  after  the  manner 
described  in  Oreseentia  (anie^  p.  338).  The  ezalbuminous  embryo 
appears,  from  Aublet's  figs.  4  and  5,  to  consist  of  two  pear-shaped 
plano-convex  cotyledons,  turned  back  and  suspended  from  one  end 
of  the  terete  radicle,  of  equal  length. 

We  find  a  repetition  of  nearly  all  these  extraordinary  charac- 
ters figured  in  Delessert's  'Icones'^  under  S^gelea  athiopka^ 
Decaisne  {Kigelia  pinnata,  DC).  There  are,  however,  many 
discrepancies  in  the  descriptions  of  authors  relative  to  the  nature 
of  the  embryo  in  Kigelia.  DeCandolle  quotes  the  authority  of 
Bojer,  exemplified  by  his  unpublished  drawings,  which  show  that 
the  exalbuminous  seeds  are  oblong  with  rounded  cotyledons,  ex- 
ternally plicated  longitudinally'.  This  refers  to  Kigelia  pinnata, 
DC.*,  which  appears,  from  the  observations  of  Prof.  A.  DeCan- 
dolle', to  be  probably  identical  with  the  Spathodea  eampanulaia, 
Beauv.',  from  Equinoctial  Africa.  It  is  not  stated  from  what 
quarter  Delessert  derived  the  information  upon  which  he  figured 
his  analysis  of  the  seed  given  in  his  '  Icones.'  This  knowledge 
was  probably  derived  from  Bojer's  unpublished  drawings  alluded 
to.  According  to  his  analysis,  the  embryo  is  seen  folded  in 
fig.  10  ;  it  is  expanded  in  fig.  11,  where  two  orbicular  foliaceous 
cotyledons,  applied  together,  are  both  folded  at  their  middle,  so  as 
to  make  their  two  halves  turn'  towards  and  touch  one  another: 
in  this  way  they  appear  as  if  suspended  from  one  extremity  of  an 
inflected  fleshy  radicle  of  their  own  length — a  transverse  section 
of  this  within  the  testa  being  shown  in  fig.  9,  and  another  trans* 
verse  section  of  the  same  removed  from  the  testa  in  fig.  12.  AU 
this  is  sufficiently  manifest. 

On  the  other  hand,  we  have  a  very  different  version  of  the  deve- 

»  Deless.  Icon.  v.  tab.  96  B.  "  Prodr.  ix.  p.  247. 

*   •  In  eodem  loco,  p.  247.  *  Prodr.  ix.  p.  247,  in  adnot. 

»  Pliodr.  ix.  p.  208..  «  Benth.  Niger  Elor.  p.  461. 
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lopment  of  the  seed  in  Kigelia  by  Messrs.  Bentbam  and  Hooker^, 
who  describe  the  seeds  as  somewhat  compressed,  with  a  coriaceous 
testa  intruded  between  the  lobes  of  the  cotyledons;  they  are 
thus  almost  bilocular,  the  cotyledons  being  broad,  flat,  plicately 
bilobed,  with  a  short  centrifugal  radicle^,  thus  offering  a  great 
contrast  to  the  long  fleshy  radicle  figured  by  Delessert. 

Cannot  we  reconcile  these  differences  by  inferring  that  the  de- 
scription of  the  authors  of  the '  Genera  Flantarum '  applies  only  to 
the  genus  Tripintuma,  DC.  (non  Persoon).  This  genus  is  not 
m^itioned  by  Bentham ;  it  was  almost  confounded  with  Kigelia 
by  the  elder  DeCandolle.  On  this  supposition  we  may  regard 
the  details  given  by  Delessert  as  a  true  explanation  of  the  deve- 
lopment of  the  seed  in  Kigelia ;  B,nd\£  IJripinnaria  be  accepted  as 
a  genus  distinct  from  Kigelia,  we  may  embody  in  its  generic  cha- 
racter the  details  given  by  Bentham  and  Hooker  under  Kigelia\ 
viz. : — flowers  large,  red,  arranged  laxly  on  a  pendent  panicle ;  fruit 
large,  subterete,  indehiscent,  18  inches  long,  6-7  inches  in  diameter, 
pendent  from  a  peduncle  6-7  feet  long, — characters  very  different 
from  those  figured  by  Delessert  in  Kigelia  athiopica  *. 

From  these  details  we  may  readily  trace  the  analogy  between 
the  embryo  of  Kigelia,  with  folded  flattened  cotyledons,  and  that 
of  Senapea,  with  fleshy  plano-convex  cotyledons ;  and,  regarding 
these  circumstances  as  mere  generic  differences,  we  may  thus 
safely  place  Senapea  in  Cfrescentiacea  near  Kigelia. 

The  OrescentiacetB  would  thus  combine  six  genera : — 1.  CreS" 
centia;  2.  Farmeniiera;  S.  Minguartia;  4i.  Kigelia;  6,  IHpin^ 
naria ;  6.  Senapea, 

Maitaga. 

This  genus  of  Aublet  has  nowhere  been  recognized.  Managa 
guianensis,  Aubl.',  is  a  tree  headed  by  a  branching  cope,  with  alter- 
nate branches  furnished  with  alternating  entire  coriaceous  leaves, 
acute  at  both  ends,  and  petiolated.  The  inflorescence  was  not 
seen ;  but  several  globular  fruits  (3  to  5)  proceed  from  the  axils 
or  extremities  of  the  branches,  each  upon  a  distinct  pedicel,  and 

»  Gen.  Plant,  ii.  p.  1053. 

«  "  Testa  ooriaoea  inter  lob<»  cotyledonum  intrufla,  fere  2-looalaria ;  coty- 
ledonee  lata  oomplicato-2-lobffi,  lobis  planis ;  radioula  brevis,  centrifuga." 
«  Gen.  Plant  u.  p.  1063. 
«  Deless.  Icon.  v.  tab.  93  A. 
»  PL  Guian.  voL  u.  Suppl.  p.  3,  tab.  369. 
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supported  upon  a  small  acutolj  6-lobed  caljx,  each  sepal  being 
8  lines  long,  and  the  slender  pedicel  of  the  same  length ;  the 
fruit  is  If  inch  in  diameter,  smooth,  yellow,  yariegated  bj  red 
patches,  with  a  sofb  thick  pericarp,  white  and  spongy  within,  is  2- 
celled,  having  a  simple  dissepiment,  upon  whose  faces  seyeral  rows 
of  seeds  are  separately  suspended  by  a  short  funicle ;  they  are 
oblong-oval,  compressed,  with  a  finely  rugous  surface  (eha^Ms\ 
the  testa  very  hard  and  osseous,  each  enclosed  in  a  gelatinous 
sac  filled  with  a  transparent  fluid  of  a  pale  yellow  colour,  each 
seed  containing  an  embryo  of  two  cotyledons :  the  seeds  are  7J 
lines  long,  4  lines  broad. 

The  most  prominent  /eature  in  this  structure  is  the  thick  peri- 
carp, coloured  outside,  consisting  within  of  a  white  spongy  sub- 
stance like  the  rind  of  an  orange ;  but  the  multilocular  formation 
of  that  fruit,  and  the  axile  attachment  of  the  seeds,  repel  any  near 
approach  of  Manama  to  Citrus ;  but  other  genera  of  the  same 
family  favour  a  nearer  affinity.  Por  instance,  Bergera  JBTorngii^ 
Wight  \  shows  a  bilocular  ovaiy  with  several  suspended  ovules 
attached  to  the  dissepiment,  and  a  globular  fruit  ^,  2-celled,  with 
several  suspended  seeds  in  each  cell.  In  the  same  species  Cole- 
brook  describes'  its  fruit  as  2-celIed,  sometimes  unilocular  by 
abortion. 

In  Oiaussena  Willdenovii  Wight*  describes  the  fruit  as  2- 
celled,  with  two  suspended  seeds  in  each  cell.  In  Murraya  exo- 
tica Wight  figures  *  a  2-celled  ovary  and  a  bilocular  fruit.  Finally, 
De  Candolle  describes  Olyeosmis^  as  having  a  fleshy  fruit,  2-ceUed, 
or,  by  abortion,  unilocular. 

These  instances  are  sufficient  to  demonstrate  that  Managa  has 
many  claims  to  vindicate  its  position  among  the  AurantiacetB ; 
indeed  it  would  be  difficult  to  assign  it  any  other  place. 

EjlCABIA.. 

This  genus,  established  by  Aublet  on  his  Bacaria  gylvestris^^ 
was  placed  by  the  elder  DeCandolle  in  Sapindacea^,  and  among 
genera  of  uncertain  position  by  Messrs.  Bentham  and  Hooker*. 

^  Iconee,  i.  tab.  13.  in  fig.  3.  '  Idem  in  flf:.  6. 

s  Linn,  Trans,  rr.  p.  368,  tab.  5.  fig.  4^  letters  a  and  b. 

«  loonee,  Ltab.  14.  fig.  6.  ^  Iconee,  i.  tab.  96,  figs.  5  and  8. 

•  Frodr.  i.  p.  538.  '  PI.  Ghiian.  ii.  Suppl.  p.  24,  tob.  382. 

8  Frodr.  i.  p.  618.  •  Oen.  Plant,  i.  p.  392. 
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This  is  a  small  tree,  much  branched^  the  altermtte  branchlets  bear- 
ing three  pairs  of  opposite  leaflets,  without  a  termiual  one,  upo^n 
a  long  petiole  bare  at  its  base  for  half  of  its  length,  having  above 
its  insertion  upon  the  branehlet  three  short  spines.  The  flowers 
are  not  known ;  but  there  is  an  axillary  shortish  raceme  of  about 
six  rather  'approximate  pedicellate  fruits.  The  fruit  is  an  oval 
drupe  I  inch  long,  i  inch  broad,  rounded  below,  pointed  above,  of 
a  yellowish  colour,  indehiscent,  the  pericarp  smooth,  somewhat 
thick,  softish,  mucilaginous,  and  extremely  acid ;  it  contains  three 
trigonous,  nuciform  seeds,  of  which  two  are  generally  abortive  : 
the  seed  contains  a  green  embryo,  which  is  edible,  having  the 
flavour  of  fresh  green  peas ;  the  seed  is  oblong,  pointed,  8  lines 
long,  3  lines  broad,  having  two  plano-convex  cotyledons. 

This  organization  does  not  accord  with  the  Sapindacea,  as 
above  remarked.  To  me  the  affinity  of  Bacaria  seems  to  point 
to  the  Meliaeemy  especially  to  those  genera  with  indehiscent  non- 
capsular  fruits,  viz.  Melia,  Aglaia^  Maltea,  Milnea,  Lannum, 
Sandoricwn,  and  JEkebergia, 

The  fruit  of  Bacaria  is  yellowish,  indehiscent,  as  in  Melia ;  its 
pericarp,  in  like  manner,  smooth,  and  lined  with  fleshy  soft 
sarcocarp;  its  endocarp  is  3-celled  instead  of  being  5-locular; 
of  its  3  pyrena  only  one  is  perfected,  as  in  Melia ;  the  embryo 
is  green,  as  in  some  Meliacea^  and  edible,  as  in  Milnea  edulis. 

Upon  the  whole,  therefore,  Bacaria  appears  to  belong  to  the 
Meliacew. 


Note  on  the  Occurrence  of  a  Bestiaceous  Plant  in  Cochin  China. 
By  Maxwell  T.  Mastebs,  M.D.,  F.E.S.,  F.L.S, 

[Bead  Maj  1, 1879.] 

Some  short  time  since  my  attention  was  kindly  drawn,  by  Mr.  N. 
!E.  Brown  of  the  Kew  herbarium,  to  a  supposed  Sestiaceous  plant 
from  Cochin  China  collected  by  M.  Godefroy-Leboeuf.  As  the 
specimens  were  rather  imperfect,  I  applied  to  M.  Bureau ;  the 
Keeper  at  the  Herbarium  at  the  Jardin  des  Plantes,  and  through 
his  kindness  I  received  more  complete  specimens,  which  enabled 
me  to  ascertain  that  the  plant  in  question  was  a  species  of  Zepto- 
carptte.    The  interest  attaching  to  the  discovery  of  a  true  Bestiacea 
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in  Cochia  China  is  such  as  to  induce  me  to  place  the  fact  on  re^ 
cord  in  the  Journal  of  the  Society  as  a  sequel  to  former  contribu- 
tions to  the  natural  history  of  the  order.  Up  to  this  time  true 
Eestiaceffi  have  been  recorded  in  the  Cape  Colony,  in  Australia, 
New  Zealand,  and  Tasmania,  and  one  species  has  been  detected 
in  Chili.  One  species  only  has  been  found  in  the  extreme  north 
of  Australia;  and  it  is  significant  that  this  species  (Jj,  SchuUzii*) 
should  be  closely  allied  to  the  species  from  Cochin  China.  It 
suggests  the  probability  that  when  the  floras  of  New  G-uinea  and 
other  islands  intermediate  between  the  Asiatic  and  the  Australian 
continents  are  more  fully  known,  other  species  of  BestiacesB  will 
be  discovered,  although  up  to  this  time  I  should  hardlj  have 
expected  that  the  area  of  distribution  would  extend  in  this  parti- 
cular direction. 

The  following  is  the  technical  description  of  the  species,  which 
differs  from  its  congeners  in  having  a  monodcious  inflorescence. 

Leptocaepus  disjunctus,  Ma8f,f  sp.  nov.  Monoica,  rhizomate 
repente  excepto,  glabra ;  culmis  sulcato-striatulatis  fistulosis ; 
vaginis  arete  convolutis  sensim  acuminatis  ;  spiculis  fasciculatis, 
fasciculis  ad  apices  ramonim  laxe  paniculatis ;  bracteis  ovatis  acu- 
minatis ;  perianthii  segmentis  lanceolatis. 

% .  Ehizoma  repens  crassitie  penn»  anserinsB  dense  lanugino- 
sum.  Culmi  metrales,  erecti,  crassitie  pennsB  gallinace®,  simplices 
vel  parce  dichotome  ramosi,  ramique  ascendentes  teretes  olivacei 
leviter  sulcato-striati.  Vaginae  culmesB  arete  convolutaj  12-13  mm. 
coriacesB  cinnamomesB  sensim  acuminated,  supeme  ad  margines 
hyalino-membranaceae  ;  vaginsB  rameales  minores  foliaceo-mucro- 
natsB.  Inflorescentia  laxe  interrupteque  paniculatim  cymosa,  fas- 
ciculis 3-spiculatis.  Pedunculi  sen  paniculsd  rami  ascendentes 
glabri.  SpatbsB  oblongo-lanceolato),  aristatse,  coriacese,  ferrugine®. 
SpiculsB  3-4  mm.  long.,  l-florsB,  superiorcs  masculs,  inferiores 
femineaB  (an  semper?).  Flores  2-3  mm.  compressi,  bractea  spa- 
thiformi  bracteolisque  2  minoribus  suffulti.  Perianthium  6-(5- 
merum;  segmenta  externa  oblonga  acuta  cymbeo-conduplicata, 
segmenta  interiora  2  vel  3  minora  planiuscula  vel  ad  margines 
parum  involuta.  Stamina,  in  flore  masculo,  3,  libera;  fikmenta 
gracilia ;  anthersa  ovato-oblongsB  1-loculares.  Pistillodium  nullum. 
Perianthium  floris  feminei  conforme.     Staminodia  nulla.     Ova- 

*  Bentham  in  *  Flor.  AuBtraLvii.  p.  237 ;  Masters  in  DO.  Monogr.  Phanerog. 
voL  i.  (1878),  p.  W3. 
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rinm  triquetrum ;  stylus  brevis ;  stigmata  3,  abortu  2-1,  linearia 
longiuscula.    Fructus  indehiscens  l-spermus. 

Sahitatm  insula  ^^Phu,"  Cochin  China,  ubi  detexit  cL  Godefroj- 
LebcBof,  n.  928. 


Semarks  on  Carpesium  (eernuum?)  as  indigenous  to  Australia*. 
By  !F.  Mas  SOB  Baiusy,  F.L.8.  <&c.  (of  Brisbane,  Queensland). 

[Bead  June  19,  1879.] 

I  TiSD,  by  a  late  number  of  the  Society's  Journal  (100),  that  Mr. 
Bemays,  of  Brisbane,  brought  under  the  notice  of  the  Society  the 
fact  of  a  species  of  the  above  genus  being  indigenous  to  Queens- 
land ;  but  it  is  stated  that  the  general  feeling  of  the  meeting  was 
against  the  belief  of  its  being  indigenous  to  Australia,  it  being 
looked  upon  rather  as  an  introduced  plant.  Why  so  ?  When 
we  take  into  account  the  peculiarity  of  the  genus  choosing,  as 
it  seems,  for  itself,  habitats  at  such  distances  apart  from  each 
other  as  South  Europe,  Caucasus,  Himalaya,  Malay  isles,  surely 
it  is  quite  as  likely  to  be  indigenous  as  Adenostemma  vUcoaum^ 
Eorst.,  Soliva  anthemifoliay  E.  Br.,  Hydrocharis  Morsus-rana, 
Linn.,  Vallisneria  spiralis,  Linn.,  Fotamcgeton  natans,  Linn.,  P. 
perfi)liatu9,  Linn.,  P.  crispus,  Linn.,  ^c,  well  known  plants  which 
are  freely  acknowleged  as  indigenous  to  Australia.  With  regard 
to  the  plant  in  question  there  is  nothing  to  lead  one  to  suppose  its 
Laving  been  introduced.  It  is  not  showy  enough  for  garden  culture ; 
and  it  possesses  no  adhesive  hairs  t  to  its  fruit  by  means  of  which 
it  would  be  likely  to  be  carried  from  one  place  to  another.  I  first 
found  the  plant  in  Aug.  1876  on  "  One-Tree  Hill,"  Taylor's  Eange, 
and  then  traced  it  along  the  Eange  for  a  considerable  distance. 
But  never  having  met  with  the  plant  before,  although  I  have  been 
in  Australia  since  early  in  1839,  and  during  this  time  noted  the 
introduction  and  spread  of  various  plants,  I  did  not  feel  sure  of  its 
being  indigenous  until  I  again  found  it  at  Enaggera  while  on  a 
botanicy  trip  in  company  with  Mr.  Bemays.  We  both  came  to  the 
conclusion  that  it  could  scarcely  have  been  introduced  at  the 
place  where  we  met  with  it.     It  must  be  borne  in  mind  that  seeds 

*  Extract  from  a  letter  addreBsed  to  the  Secretary. 

t  [This  Btatement  would  seem  to  require  qaalification;  for  it  is  asserted  on 
the  best  authority  that  the  acheues  are  remarkably  yiscid  and  adhere  readily  to 
the  garments  of  passers. — Ed.] 
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of  this  are  not  such  as  would  be  likely  to  be  eaten  by  birds  and 
thus  carried  to  a  great  distance,  as  is  the  case  with  many  Solana- 
ceous  plants. 


On  the  Lichens  collected  during  the  English  Polar  Expedition 
of  1875-76.  Bj  Theodob  M.  Fsies,  Professor  of  Botany 
in  the  TJDiversity  of  TJpsala.  (Communicated  by  Sir  Joseph 
HooKBE,  C.B.,  F.E.S.) 

[Bead  Jane  5,  1879.] 

Preliminary  Bemarks, 
LiOHEiroo&A.PHT  has  made  much  progress  during  the  last  few 
decades,  and  in  almost  every  respect  our  knowledge  of  the  Lichens 
has  been  improved.  Even  the  arctic  forms  of  this  class  of  plants 
have  been  objects  of  very  keen  investigation ;  and  the  number  of 
species  known  from  arctic  regions  is  hence  much  greater  now  than 
it  was  some  twenty  or  thirty  years  ago. 

Nevertheless  our  knowledge  of  these  plants  in  the  most  remote 
regions  of  the  North,  some  of  which  were  not  discovered  till  lately, 
is  but  very  small.  The  few  that  were  brought  from  Seven  Islands 
(80°  88'-49'  N.  lat.),  in  the  north  of  Spitzbergen,  by  Sir  Edward 
Parry  in  1827  and  by  A.  E.  Nordenskiold  in  1861,  were,  till  a  few 
years  ago,  the  only  described  representatives  of  these  hardy  plants. 
In  a  short  visit  to  Spitzbergen  in  1868  I  added  a  few  spedes 
from  above  the  lat.  81°  N. 

In  the  years  1860-1861,  Dr.  J.  J.  Hayes  made  his  expedition 
through  Smith  Sound  and  Kennedy  Channel,  when  he  reached 
Cape  Lieber  (81°  30'  N.  lat.).  The  plants  collected  on  that  occasion 
are  all  enumerated  by  E.  Durand,  Th.  P.  James,  and  S.  Ashmed  in 
'  Proceed,  of  the  Acad,  of  Nat.  Science  of  Philadelphia,'  1863, 
p.  93  ;  their  treatise  afterwards  appeared  in  Dr.  A.  Petermann*8 
*  Gheogr.  Mittheil.'  1864,  p.  487,  under  the  title  "  Flora  des  Grin- 
nell-Landes  zwischen  78°  und  82°  nordl.  Br."  The  lichens  men- 
tioned there  are  23  ;  but  evidently  their  determination  is  veiy 
uncertain  ;  or,  properly  speaking,  it  is  certainly  false* ;  added  to 
which  no  localities  are  given,  so  that  there  is  no  possibility  of 

*  ETeiy  iichenogrsphiflt  easily  conoeivee  that  it  must  be  impoesible  that  Alee- 
toria  sulcata  and  bicoloTt  Newropogon  Taylori^  Parmelia  Borreri^  etc.  should 
exiBt  in  these  regions.  "  Verrvusaria  populari^  FLoerke,"  is  nowhere  described 
or  even  mentioned  before. 
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determming  wbere  they  were  collected.  As  for  the  phaneroga- 
mous plants,  Prof.  A.  J.  Malmgren  has  already  shown*  that  9 
species  at  the  most  are  found  on  the  western  coast  of  Smith  Sound ; 
and  no  one  of  these  was  found  to  the  north  of  Gape  Isabella, 
situated  a  little  beyond  78°  north  lat.  It  may  be  supposed  that 
this  is  the  case  with  the  lichens  also;  and  consequently  it  is  more 
than  probable  that  Dr.  Hayes  had  not  brought  any  lichen  from  a 
latitude  more  northerly  than  that  of  the  Seven  Islands. 

By  the  intrepid  polar  traveller  Julius  Payer,  lichens  were 
first  with  certainty  ascertained  to  occur  in  more  northerly 
regions.  He  saysf  that  at  Cape  Fligely  (82°  5'),  which  is  the 
northernmost  point  of  the  recently  discovered  Kaiser-Pranz- 
Joseph  Land  reached  by  him,  the  scanty  vegetation  consists  of 
only  lichens,  among  which  he  names  Cetraria  nivalis^  Oyrophora 
hypoborea  /3  arctica,  and  Bhizocarpan  geograpkicum.  The  other 
species  which  he  cites :(  as  growing  in  that  newly  discovered 
country  were  probably  found  in  the  most  southern  parts,  between 
80°  and  8P  N.  lat. 

Whether  any  lichens  were  brought  home  by  the  American 
*  Polaris'  Expedition  under  Ch.  P.  Hall,  I  do  not  know.  At 
least  I  have  not  succeeded  in  finding  any  information  in  the  reports 
on  the  results  of  this  expedition  which  have  hitherto  been  pub- 
lished. 

Thus  but  three  species  of  lichens  are  mentioned  in  published 
works  hitherto  as  certainly  found  to  the  north  of  81°  north  lat. ! 

It  is  natural  that  under  these  circumstances  I  should  gladly 
and  with  gratitude  have  accepted  the  offer  made  by  Sir  Joseph 
Hooker  that  the  lichens  which  bad  been  brought  from  the  northern- 
most parts  of  the  American  arctic  archipelago  by  the  English  Polar 
expedition  under  the  command  of  Capt.  Sir  G.  S.  Nares  (X876-76) 
should  be  examined  and  determined  by  me.  The  plants,  it  is  true, 
cannot  by  brilliant  colours  or  luxuriant  forms  prove  attractive  to 
the  public ;  but  they  are  of  great  interest  to  the  botanist,  and  the 
importance  that  attaches  to  them  as  belonging  to  the  fiora  that  ap- 
proaches nearest  to  the  north  pole  is  not  their  least  claim  to  notice. 

»  Botan.  Notiz.  1865,  p.  169. 

t  Die  osterr.-ung.  Nordpol-ExpeditioDi  p.  337. 

X  L.  c,  pp.  273,  274.  These  are  only  Umea  mdphurea,  AUctoria  jubcUa  fi 
chalybeiformu,  Parmelm  lanata,  Gyrophora  antkraana,  Sparasiatia  twiudinea, 
and  BuelUa  stigmatea  (?). 
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Properly  speaking,  these  lichens  form  two  collections,  one 
gathered  by  Captain  H.  W.  Feiiden,  H.M.S.  'Alert,'  the  other 
by  Mr.  H.  C.  Hart,  H.M.S.  *  Discovery.*  As  the  two  Yessels,  for 
the  greatest  part  of  the  time,  were  in  different  places,  the  speci- 
mens were  collected  in  a  great  number  of  localities — a  circumstance 
which  adds  much  to  our  knowledge  of  the  lichen-vegetation  of 
those  regions.  The  lichens  collected  by  Mr.  Hart  are  from  the 
following  places : — 

N.  lat.  N.  lat 

V  ,  V   >  xy-v.       Cape  York    75°  66'  Hannah  Island,  Bcssel 

Port  Foulke 78«  18'  19"  Bay    Sr  7' 

^7  w>  ^      V  ,v  /  Cape  Sabine 78°  40*  45"       Polaris  Bay 81°  30'  35" 

Alexandra  Haven ....  78°  50'  65"  Discovery  Harbour. )  i^^  -p.,^  i/j 

Hayes  Sound    79°-79^26'       Archer's  Caim I  qio^o/^cm 

Walrus  Island,  Frank- ^  Mount  Stephenson .  f  °*   ^^  ^^ 

lin-Pierce  Bay  ....    79°  23'  Mount  Discovery . .  ] 

Dobbin  Bay 79°  45'  60" 

The  collections  of  Capt.  Feilden  are  from  : — 

N.  lat.  N.  Ut 

Cape  Sabine 78**  40'  45"  Crossing    Hartour 

Payer  Harbour 78MO'  46"  (North  Greenland)..  82°  16' 

Brevoort  Island    78°  47'  Floeberg  Beach I  qoo  o#:'  ^" 

Norman-Lockyer  Is-  The  DeanMountamt  \  ^'^  ^  ^ 

land   79°  23'  Black-Cliffs  Bay  ....  82  31' 

Lincoln  Bay 82°  8'  Egerton  Valley 82  40' 

Cape  Union*     82°  16'  Westward-Ho  I  Valley  82  41' 

Besides  there  is  one  species,  Oyropliora  cylindriea  /3,  gathered 
by  Lieutenant  Pelham  Aldrich  on  the  shore  of  "  the  palseo- 
crystic  sea,"  the  northernmost  spot  trodden  by  man,  viz.  Cape 
Columbia,  situated  83°  6'  30",  north  lat. 

That  such  material  ought  to  be  elaborated  is  evident.  Indeed, 
I  dare  say  that  it  has  taken  much  more  time  and  pains  than  is  to 
be  supposed  from  the  list  of  species  given  below.  Every  speci- 
men in  the  collection,  every  morsel  (great  or  little)  of  stone,  wood, 
or  bone,  every  little  piece,  from  a  tuft  of  moss,  has  been  closely 

*  "  The  lichens  I  collected  in  Gape  Union  were  froni  its  highest  point,  an  al- 
titude of  1200  feet.  It  was  on  the  28th  April ;  I  remember  the  occasion  well  ; 
for  my  fingers  were  much  frost-bitten  whilst  gathering  them."  (Oapt  Feilden, 
inliU,) 

t  *'  The  Dean  Mountain  lies  inland  from  'Alert's '  winter-quarters  some  six 
or  seven  English  miles,  rising  to  an  altitude  of  about  1400  feet.  It  is  composed 
of  hard  indurated  dark  slates,  thrown  up  at  various  angles,  in  some  places  the 
strata  being  vertical "  {jbid.). 


Digitized  by 


Google 


COLLECTED  DUBnTG  THE  ENGLISH  FOLAB  EXPEBITIOK.       349 

examined  with  a  powerful  lens,  that  not  only  the  larger  lichens, 
for  the  sake  ef  which  the  specimen  has  been  taken,  should  be  de- 
termined, bnt  the  very  smallest  fragments  of  others,  accidentally 
joined  with  them,  might  not  escape  attention.  Having  for  many 
years  occupied  myself  with  arctic  lichens^  I  have  been  enabled  to 
ascertain  the  existence  of  several  species  in  those  arctic  regions 
from  an  examination  of  one  or  two  fruits  of  what  could  not  be 
called  a  **  specimen."  Nevertheless  ail  the  species  enumerated 
below  are  certainly,  where  nothing  else  is  expressly  announced, 
in  my  opinion  quite  correctly  determined^  even  where  the  mate- 
rial has  been  so  little  that  nothing  has  remained  after  the  mi- 
croscopical examination. 

As  soon  as  I  began  to  look  over  these  collections  of  lichens,  I 
could  not  but  observe  that  the  higher  fruticolous  and  foliaceous 
species,  which  persons  who  are  not  lichenologists  by  profession 
are  wont  to  observe  and  gather,  were  represented  here  only  by 
very  few  and  undeveloped  specimens.     Though  this  may  seem 
easily  to  be  accounted  for  by  the  severe  climate  prevailing  in  these 
regions,  it  appeared  to  me  a  little  strange,  when  I  considered  that 
the  musk-oxen  existing  there  must  derive  most  of  their  suste^ 
nance  from  the  lichens ;  it  being  only  for  a  short  period  of  the 
year  that  they  get  any  worth  mentioning  from  the  poor  phanero- 
gamic vegetation.     That  the  reindeer-moss  (Gladonia  rangiferina) 
should  be  quite  wanting,  seemed  remarkable  for  the  same  reason. 
However,  Capt.  Feilden,  in  a  letter  to  Prof.  Oliver,  has  explained 
this  circumstance :  "  "Will  you  kindly  inform  Prof.  Fries,"  says  he, 
''  that  Ovibos  moschatus,  as  far  as  my  experience  goes  in  Grinnell 
Land,  does  not  feed  on  lichens ;  the  stomachs  of  all  these  animals 
that  I  examined  contained  Grasses,  Willows,  and  other  phaneroga- 
mic plants,  mosses  (BJ^pnvm),  but  no  lichens." 

Nevertheless  the  more  developed  species  were  not  totally 
missing ;  Ghjfrophara  especially  have  been  brought  home  in  as  good 
a  state  as  they  occur  on  the  rocks  of  Scandinavia.  As  for  the  lowe  t 
crustaceous  species,  I  have  not  been  able  to  find  any  difference  in 
their  development  worth  remarking  from  that  which  the  same 
species  attain  in  much  more  southerly  regions.  There  is  a  cir- 
cumstance particularly  remarkable  connected  with  the  appearance 
of  the  lichens,  that  Capt.  Feilden  has  pointed  out,  respecting 
which  I  take  the  libertytlMii^^  ^^^  words : — "  The  lichen- 
growth,  curiously  enough,  increa8^ffi||||^of  species  with  increase 
in  altitude.    On  the  shore-line  we  met  wi^    ^^^^  ^^^^  smaller  re4 

Limr.  JOUBN.—BOTAKT,  VOL*  XVII.  ^  '        ;     2  C 
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yellow,  and  black  and  grey  lichens  which  covered  small  stones  and 
pebbles.  At  an  elevation  of  1200  feet  the  larger  lichens  were 
very  abundant.  The  top  of  the  ^  Dean '  was  conspicuously  dad 
with  two  species — the  broad  flat  lichen,  abundantly  represented  in 
my  collection*,  and  a  very  delicate  black  plant  that  looks  like  a 
network  of  fine  dark  hairs  t-  This  growth  of  lichens  (tiiese  two 
species)  increased  at  an  altitude  of  1400  feet.'  This  is  the  highest 
elevation  I  reached  when  the  snow  had  disappeared  sufficiently 
to  enable  me  to  give  any  idea  of  the  general  lichen  growth"^. 

From  this  circumstance,  and  from  the  above-mentioned  de?e- 
lopment  of  most  species,  we  need  not  hesitate  to  conclude  that 
lichenscan  thrive  much  further  to  the  north  than  man  has  hitherto 
succeeded  in  advancing.  I  am  convinced  that,  without  the  least 
credit  being  given  to  an  open  polar  sea  (eidsting,  no  doubt,  only 
in  fancy),  a  lichen  vegetation  may  exist  at  the  very  pole  if  there 
is  land  or  only  rocks  free  from  snow  or  ice  for  only  a  short  period 
of  the  year. 

The  lichens  that  have  been  collected  by  the  Baglish  Polar  Ex- 
pedition are  mostly  of  such  species  as  are  already  known  from 
the  arctic  regions.  However,  it  is  not  without  a  little  surprise 
that  I  have  also  found  among  them  some  species  which  were  known 
before  only  from  much  more  southern  regions.  Added  to  which 
I  have  reason  to  suppose  that  some  of  the  forms  are  entirely  new, 
and  have  not  hitherto  been  found.     They  are  described  below. 

It  is  well  known  that,  having  regard  to  their  different  habits  of 
living,  lichens  are  distinguished  as  growing  on  stone,  wood,  moss, 
and  earth.  To  speak  of  real  wood-lichens  in  arctic  regions 
is  impossible,  of  course,  as  no  trees  are  to  be  found  there. 
Only  some  smaller  fragments  of  wood  of  Salices§  are  in  the 

*  Gyrophora  discolor^  Th.  Fr. 

t  Parmelia  lanaia  (L.).  Wallr. 

X  The  following  lichens  (most  of  them  in  a  bad  condition)  have  been  found 
on  stones  and  earth  from  an  altitude  of  1200  feet  on  Cape  Union : — Ckirena 
nivalis,  ParmeUa  latmtaj  Physcia  pulverulenta  /3.  musciffena,  Cryrophara  discolor^ 
Cahplaca  elegans  8.  tenuis,  C.  junyermannia,  Binodina  iurfaoea,  B,  exiytta  j3. 
con/ray osa,  Lecanora  varia  p.polytropa,  L.  Hayeni,  L,  yibbosa,  BlasUnia  atroeym- 
nescens,  Sporastatia  testudinea,  Leeidea  leuoophcsa  fi.  yriaeoaira,  L.  tmea,  L,  pau^ 
pereula,  L.  Dicksonii,  Buellia  paraaema  /3.  muscorum,  Bhtzooarpon  chionopJkilum, 
and  i?.  yerTnitiatum,  as  well  as  Endococctia  perpusillw  and  Polycoceum  Spora- 
statia. In  East  Greenland  Payer  found  a  Gyrophora  (probably  G.  discolor)  at 
an  altitude  of  7000  feet  above  the  leyel  of  the  sea. 

§  As  the  giant  among  these  may  be  considered  a  piece  of  dead  stein  without 
bark,  of  Salix  arctica,  labelled  **  From  *  Alert's '  winter-quarters,  82°  27'.  This 
is  the  finest  piece  ^t  indigenous  timber  that  I  have  yet  met  with  in  Griunell 
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collection.  Most  of  the  species  growing  on  them  are  such  as 
are  generally  considered  muscicolous ;  bat  there  are  also  among 
them  some  wliich  elsewhere  are  wont  to  appear  as  saxicolous. 
This  agrees  with  an  observation  tliat  I  made  in  8pitzbergen, 
viz.  that  a  great  manj  of  the  lichens  that  grow  on  wood  which 
has  been  brought  there  either  by  men  or  by  ocean-streams, 
are  the  same  as  those  which  appear  on  the  surrounding  rocks. 
I  think  that  the  reason  is  the  capacity  of  wood  in  the  arctic 
regions  to  resist  decay  or  any  sort  of  destruction.  It  is,  as  it  were, 
**  wre  perennius  ;*'  and  in  this  respect  wood  surpasses  most  sorts 
of  stones,  which  are  split  asunder  or  otherwise  destroyed  by  the 
joint  action  of  water  and  frost. 

Some  old  bones  with  lichens  growing  on  them  have  also  been 
collected.  It  might  be  supposed  that  these  lichens  would  be 
identical  with  those  growing  elsewhere  on  calcareous  rocks ;  but 
this  is  not  the  case,  for  almost  all  of  them  are  muscicolous  under 
normal  circumstances. 

Finally,  it  is  my  duty  to  say  that,  though  the  number  of  species 
enumerated  below  cannot  be  thought  small  when  their  arctic 
native  country  is  considered,  it  does  not  include  all  that  have 
been  brought  home ;  for  there  are  some  sterile  crusts  that  it  is 
impossible  to  determine,  together  with  some  few  apothecia,  which 
I  have  occasionally  found  isolated  among  other  species. 

Idst  of  the  Lichens  collected*. 

1.  ALBCTOBIAOCHEOLEUOA(J&Ar5.),i\^?.,a.BIGIDA(F*W.),2%.^. 

In  the  neighbourhood  of  the  winter-quarters  of  H.M.S.  '  Alert ; ' 
Payer  Harbour ;  Alexandra  Haven  ;  Cape  Sabine.  Always  ste- 
rile ;  some  specimens  from  82*^  27'  SCy  N.  belong  to  a  forma  yra- 
cilenta.  Is  sometimes  so  dark  that  one  might  easily  take  it  for 
the  next. 

2.  Aleotobia  NiGBiGAifS  {Aeh,)y  Nyl, 

Westward-Ho!  Valley ;  winter-quarters  of  H.M.S.  *  Discovery ;' 
Alexandra  Haven.    Sterile. 


liand. — H.  W.  F."  Its  length  is  now  about  5*5  oentims.  On  a  transrene  seo- 
tion  of  about  1-2  oentim.  diam.,  nearly  40  annual  circles  of  very  different  size 
have  been  counted. 

*  A  small  number  collected  at  tbe  Danish  settlements  in  Greenland  are  in- 
cluded in  this  list. 
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8.  Alectobia  diveboewb  (Aeh.),  Nyl, 
Cape  York,  sterile. 

4.  Stebeocaulok  pasohals  (Z.)}  i^. 
Hayes  Sound,  sterile  fragments. 

6.  Stebeocaulob-  tombbtositm  (Fr.)  /3.  alpinttk  {Lawr.),  Tk, 
Fr. 
Winter-quarters  of  *  Discovery '  and  Mount  Discovery,  sterile. 

6.  Stebeocattlon  btolutum,  Qrawe,  /3.  fabtigiatuh  (Ji»»)> 
la.  Fr,  ? 

Alexandra  Haven.  The  specimen  being  sterile,  exact  de- 
termination is  impossible. 

7.  STEBBOOATriiON  DENUDATUH,  Flork,,^,  PXTLVrBTATUM  (SekOT.), 

Fw. 

Cape  Sabine,  sterile. 

8.  Cladosta  coocifeba  (Z.),  Schar.,  f.  phyllocladiis  strami- 
neis,  squamffiformibus  et  dein  vemicoso-  vel  subpulverulento-dis- 
solutis,  confertis,  crustam  crassiusculam  formantibus ;  podetiis 
pyxidatis,  verrucosis ;  apotheciis  non  evolutis. 

Cape  York,  on  mouldering  mosses.  The  hydrate  of  potash  pro- 
duces a  yellow  reaction,  which  colour  is  rendered  permanent  by  the 
immediate  application  of  hypochlorite  of  lime. 

9.  ClJLDOiriA  FTXTDATA  (Z.)  /3.  POCILLTTM  (Aeh.)^  Fr. 

In  the  neighbourhood  of  the  winter-quarters  of  *  Alert '  (also 
at  an  altitude  of  400-600  feet)  and  *  Discovery ;'  Norman-Lock- 
yer  Island ;  Alexandra  Haven ;  Cape  Sabine.  Only  phyllocladia 
and  podetia :  no  apothecia. 

10.  Thaiotobia  yebmiculabis  (Sw.),  Ajoh, 
Winter-quarters  of  *  Alert '  and  'Discovery ;'  Hayes  Sound. 

Var.  i3.  TATTBiOA  {Wulf.\  SchBT.    82^  27'  83"  N. ;   Walrus 
Island,  Eranklin-Fierce  Bay  \  Cape  Sabine. 

11.  Cetbabia  iblanbica  (Z.),  Acfk, 

In  the  vicinity  of  Eloeberg  Beach  ;  Port  Foulke.     Sterile. 

12.  Cetbabia  hiasobnb  (JV.),  2%.  Fr. 

Cape  Sabine,  a  very  miserable  and  sterile  fragment. 

13.  Cetbabia  mitalis  (Z.),  Ach, 

The  neighbourhood  of  Floeberg  Beach ;  Cape  Union,  at  an  alti- 
tude of  1200  feet  (low-grown) ;  Discovery  Bay ;  Alexandra  Haven. 
Always  sterile. 


Digitized  by 


Google 


COLLEOTSB  DIHtDrG  THE  BNGLISH  POLAB  EXPIDITION.       358 

14.  CiTBJLBIA  FaHLUIOEFBIB  (Z.),  ScfuBT. 

Cape  York ;  without  apotbecia. 

15.  Pabmzlia  saxatilib  {L.\  Ft, 

Breyoort  Iflland ;  sterile,  but  otherwise  perfeetly  deyeloped, 

Yar.  fi.  0MPHAL0DS8  (Z.),  Fr.    Alexandra  Hayeu,  sterile. 

16.  PaBMELIA  PHT80DB8  {L,),  Aoh. 

Winter-quarters  of  '  Alert '  (f.  obscunUa,  Ach.)  and  '  Disco- 
yerj/  on  mosses  and  old  wood,  sterile. 

17.  PaBMBLIAXKOAVSTA  (^.),i\^Z.,/3.IirTBflTIiriFOBICIB(l^/.), 

Westward-Ho !  Valley,  sterile,  on  pebbles, 

18.  Parhelia  olitacea  (Z.),  Aeh, 

On  mosses  and  stones,  sterile:  Floeberg  Beach;  Westward* 
Ho!  Valley ;  Mount  Stephenson.  Thallus  more  or  less  sprinkled 
with  yery  minute  yerruce,  eyen  so  abundantly  that  it  might  be 
mistaken  for  Lcpadium  pezizoideum.  In  the  stratum  medullare 
no  reaction  by  the  hypochlorite  of  lime  (saaCaOl— ). 

Var.  /9.  FBOLix/k,  Ach,   Alexandra  Hayen,  a  small  and  sterile 
fragment  with  narrow  lacinis.    Thallus  CaCl. 

19.  Pabhelia  lajtata  (Z.),  Wallr. 

Summit  of  Cape  Union  (1200  f.);  Westward-Ho!  Valley; 
Alezigadra  Hayen ;  Cape  York.    Always  sterile. 

20.  Pabhelia  sspabata,  n.  sp.  Thallo  crustaceo-cartilagineo, 
laxe  adhflBrente,  ochroleuco  yel  yetusto  passim  in  liyidum  yergente, 
opaco,  subtus  nigricante  et  fibrillis  longis  nigricautibus  passim 
dense  yestito ;  laciniis  confertis  subimbricatisque,  angustis,  leyiter 
conyexis ;  apotheciis  non  yisis. 

Westward-Ho !  Valley,  on  mosses. 

This  is  in  some  respects  intermediate  between  P.  eonsper$a  and 
P.  cetUrifuga^  resembling  the  former  most  in  characters,  the  latter 
in  habitat.  The  aboye  description  shows,  however,  how  readily 
it  may  be  distinguished  from  both.  It  may  be  added  that  the 
thaUus  by  the  hydrate  of  potash  or  the  hypochlorite  of  lime,  or 
these  combined,  neither  externally  nor  internally  changes  colours ; 
nor  do  the  hyphse  giye  a  bluish  tint  with  the  aqueous  solution 
of  iodine.  Bpithallus,  when  old,  rimuloso-diifract.  The  under- 
side of  the  laciniffi  pale  at  the  tips,  without  fibrils,  smooth,  or  with 
few  darker  papillsD.  Thallus  not,  as  that  of  P.  eonspersa,  sprinkled 
with  black  punctiform  spcrmogonia,  but,  on  the  contrary,  pre- 
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Benting  an  abundance  of  small  wax-coloured  or  finally  yellowish- 
brown  points  and  verruca,  which  are  probably  spermogonm, 
though  no  spermatia  are  found  in  them. 

21.  Phybcia  puLVEEULBirrA  (Schr^.)  /3.  mubcigeka  {Ael.)^ 

82°  27'  40"  N.  (well  and  typically  developed,  and  also  a  forma 
miervphylla,  imhrieata)  ;  Cape  Union ;  winter-quarters  of  *  Dis- 
covery ; '  Polaris  Bay  (forma  adeo  angustifolia  et  albo-Buffusa,  ut 
pro  P.  e<B9ia  haberi  posset;  K=s);  Walrus  Island,  Franklin- 
Pierce  Bay. 

22.  Phybcia  stkllaris  (X.)  /3.  teibacia  {Ach.\  Nyl. 

On  stones  and  destroyed  vegetables,  among  other  lichens,  ste- 
rile. Egerton  Valley,  Black-aiffs  Bay,  Westward-Ho!  Valley, 
and  other  localities  in  the  vicinity  of  Floeberg  Beach ;  Walrus 
Island,  Eranklin-Pierce  Bay. — LacinisB  ejusdem  ppeciminis  nunc 
(soli  expositfl))  obscuriores,  griseee  (Ks=),  nunc  albid»  (K+). 

Var.  y.  MABiNA,J^.i\^Z.(Physcialeptaleode8,  Nyh  Flora,  1874, 
p.  306).     Winter^uarters  of  *  Discovery,'  sterile.     Thallus  K+. 

23.  Phybcia  c^bia  (Hqfm.),  Nyh 

In  the  neighbourhood  of  the  winter-quarters  of  *  Alert,*  espe- 
cially on  sandstone,  very  well  developed  though  sterile.    Thallus 

K^[,  but  on  the  upperside  scarcely  changed. 

24.  Xanthobia  pabietina  (i.)  /J.  aueeola  {Ach.),  Th.  JV. 
On  rocks,  sterile  :  Walrus  Island,  Franklin- Pierce  Bay ;  Cape 

Sabine. 

25.  Xanthoma  ltchkea  (Ach.).a.  ptomjea  (Bor.),  Th,  Fr, 
Sterile,  on  rocks;  Westward-Hor'!  Valley;  82°  35'  N. 

26.  G-TBOFHOBA  CYLiKDBiCA  (Z.),  Ach.  Apotheciis  normaliter 
gyroBO-plicatis. 

Cape  Sabine  (one  specimen,  showing  transition  to  var.  /3). 

/3.  SIMPLEX,  Th,  Fr.  Spitsb,  p.  32  (Gyrophora  Traranitziana, 
Korh,  Deuifch.  Polarf,  ii.  p.  76).  Apotheciis  simph'cibus  ?el 
centro  modo  leviter  papillatis,  extus  (excipulo)  strato  corticali 
tectis ;  sporis  ellipsoideis,  0012  mm.  longis  et  0*006-0007 
mm.  crassis. 

A  luxuriant  (11  centim.  long)  specimen  from  Capo  Sabine; 
another,   somewhat  smaller,    but    pretty  well   developed,    from 
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the  northern  fiue  of  Cape  Columbia.    Thallus  CaCi  — .     Qyro- 
phora  rugiferay  Nyl.,  eearcely  differs  from  this  variety. 

27.  GTBOPHOBiLEBOSA  (^<?ft.), -4<?il. 

Alexandra  Haven  ;  a  small,  very  miserable  specimen. 

Oh9.  In  Zw.  Deutsch.  Polarf.  ii.  p.  77,  Prof.  Korber  describes 
as  new  "  Gyrophora  Koldetoeyi*^  However,  this  species  depends 
only  on  a  perfectly  erroneous  observation.  The  thallus  is  indicated 
as  *' cesio-cinerascens  vel  albicans,"  with  the  addition,  "im 
Alter  der  Flechte  verfarben  sich  auf  krankhafter  "Weise  die  an- 
fangs  schon  blaulich-weissgrauen  Thalluslappchen  in  Dunkel- 
braune."  On  the  contrary,  this  supposed  species  consists  of 
extremely  small  young  specimens  of  Q.  erosa,  which  by  lying 
for  a  long  time  in  water  mingled  with  ice*,  have  been  for  the  most 
part  destroyed.  The  dark  thallus  is  normal  and  still  living,  while 
the  white  is  quite  dead  and  therefore  *'  fragillimus,  humectatus 
flaccidus,  mollissimus."  The  hyphsB  and  gonidia  in  the  darker 
parts  of  the  thallus  are  in  a  normal  state ;  but  in  the  white  the 
hyph»  are  in  complete  dissolution,  the  gonidia  discoloured,  and 
impossible  to  discern,  etc. 

28.  Gtbophoba  hypebbobea  {Hoffm.)  /3.  abctica  {Ach,\ 
Mudd, 

Cape  Sabine  (the  largest  of  these  specimens  is  3  centims.  in 
diam.,  well  developed,  with  apothecia)  ;  Cape  York. 

29.  Gtbophoba  pboboscidea  {L.\  Ach. 
Alexandra  Haven,  tolerably  well  developed. 

30.  Gtbophoba  uiscolob,  Th.  Fr.  Spitsh.  p.  31. 

Summit  of  the  Dean  Mountains,  at  an  altitude  of  1350  feet 
(the  largest  specimen  2  centims.  in  diam.)  ;  Westward-Ho ! 
Valley;  top  of  Cape  Union;  Polaris  Bay;  Cape  Sabine ;  Payer 
Harbour  (4*5  centims.  in  diam.) ;  Cape  York.  Thallus  CaCl  = . 
Fruits  only  very  young. 

31.  Caloplaca  elegans  (Link,)  a.  typica,  Th,  Fr, 

On  rocks  and  (fragments)  on  mosses.  Floeberg  Beach  ;  Black- 
Cliffs  Bay ;  Westward-Ho !  Valley ;  Discovery  Bay ;  Mount  Ste- 
phenson ;  Walrus  Island,  Franklin-Pierce  Bay  (abundantly  fruc- 
tiferous) ;  Brevoort  Island  ;  Cape  York,  on  bones. 

*  It  is  mentioned  as  growing  "  an  granitisohcn,  wie  o«  scbeint  Tom  Waaser 
rundlich  abgespiilten  Sieincn/' 
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Yar.  /3.  tsvuib  ( Wrb^.),  Th,  Fr.  In  many  places  in  the  Tid- 
nity  of  Floeberg  Beach ;  summit  of  Cape  CTnion ;  Discovery  Bay ; 
Polaris  Bay  ;  Hannah  Island,  Bessel  Bay ;  Cape  Sabine. 

On  the  underside  of  a  stone  from  Crossing  Harbour  there  are, 
where  hidden  from  the  sunshine,  fragments  of  this  lichen  with 
entirely  white  thallus,  quite  wanting  chrysophanic  acid,  but  con- 
taining green  gonidia  in  abundance.  Only  round  the  young 
apothecia  a  slight  yellow  colour  is  to  be  observed,  which  by  the 
hydrate  of  potash  changes  into  rosy. 

82,  Calopi,a.ca  ob&ina  (Ehrh.\  Th,  Fr. 

On  mosses,  old  bones,  and  wood  of  Salix,  Floeberg  Beach  j 
Westward-Ho !  Valley ;  Discovery  Bay  ;  Cape  Sabine. 

Obs.  Callopisma  mydaleum,  Korb.  Zw.  Deutsch.  Polarf.  ii.  p.  78, 
differs,  according  to  the  original  specimens,  in  nothing  essential 
from  Oalaplaea  eerina, 

33.  Caloplaca  celata,  n.  sp.  Onista  tenuissima,  dipperse 
verruculosa,  cinerea  vel  obsoleta;  apotheciis  parvis,  confertis, 
primum  concavis,  dein  planiusculis,  margine  thallode  crassiusnilo, 
elevato,  subintegro  vel  repando,  cinereo  persistenter  cincto ;  disco 
nigricante,  tenuiter  pruinoso ;  paj*aphyaibus  apice  capitulo  dilute 
livido  violascenteve  instructis;  sporis  ellipsoideis  vel  ovoideis, 
polari-diblostis. 

On  old  bones,  very  rare  at  Floeberg  Beach ;  a  few  apothecia  on 
mosses  at  the  same  locality. 

In  its  habit  so  completely  does  it  resemble  a  young  Binodina  twr- 
facea  that  it  was  with  great  surprise  that  I  found  it  did  not  belong 
to  that  plant.  Among  the  Caloplaca  it  is  doubtless  most  nearly 
allied  to  G.  eerina ;  but  so  far  as  I  can  judge  from  the  few  and  small 
specimens,  it  is  clearly  distinguished,  especially  by  the  colour  of 
the  disk  and  the  tips  of  the  paraphyses. — Apothecia  ad  0*7  mm. 
diani.  metientia.  Hypothecium  incoloratam ;  paraphyses  facillime 
libcrsD,  ramoso^,  apicem  versus  articulatse,  capitulo  instructse  K 
intcnsius  distiucteque  violascente  nee  roseo ;  asci  inflato-cla- 
vati  ;  spora)  Sme,  001(M)013  mm.  long»,  0005-0007  mm. 
crasssD. 

3i.  Caloplaca  crrEiNTA  {Hqfm,\  Th.  Fr. 

On  sandy  earth  in  the  vicinity  of  *  Alert's '  winter-quarters. 

35.  Caloplaca  ptbacea  (Ach.),  Th.  Fr. 

On  stones,  mosses,  bones,  old  wood,   sprigs  of  willows  and 
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other  destroyed  vegetables.  In  sundry  places  in  the  vicinity  of 
'  Alert's '  winter-quarters  ;  Mount  Stephenson ;  Polaris  Bay  ; 
Walrus  Island,  Franklin-Pierce  Bay  ;  Cape  Sabine.  The  speci- 
mens being  small  and  incomplete,  the  determination,  perhaps,  is 
not  always  quite  certain. 

36.  Caxoplaca  JVNOEiiKAjnriJE(FaAZ),  Th.  Fr. 

On  mosses,  more  rare  on  old  wood  and  bones.  Gape  tJnion, 
altit.  1200  feet ;  many  localities  in  the  vicinity  of  Floeberg  Beach ; 
Discovery  Bay ;  Cape  Sabine. 

37.  Caloplaca  FEAAuaiNEA  (Huds,)  fi.  NiOBiCAirs  (2}uckerm.), 
Th.Fr. 

On  old  wood  of  Salix  at  the  winter-quarters  of  '  Alert ; '  on 
mosses  at  the  same  place  (f.  in  var.  einnamomeamj  Th.  Fr.,  ver* 
gens). 

38.  Caloplaca  titellina  {Ehrh.\  Th,  Fr, 

On  rocks :  Westward-Ho  !  Valley  ;  Polaris  Bay ;  Caj^e  Sabine. 

39.  Caloplaca  svbsimilis,  Th,  Fr, 

On  stones,  old  bones,  mouldering  mosses,  wood,  and  other 
vegetables.  In  many  places  in  the  vicinity  of  Floeberg  Beach ; 
Egerton  Valley ;  Polaris  Bay  ;  Crossing  Harbour ;  Cape  Sabine. 

40.  EiwoDiirA  TUBVAOEA  {Wrbg,\  Th.  Fr, 

Forma  orhata^  Ach.,  at  Cape  TJnion,  altit.  1200  feet,  on 
mosses ;  Floeberg  Beach,  on  mosses  and  old  bones ;  Alexandra 
Haven,  on  mosses. — F,  roscida  (Smrft.),  Th.  Fr.,  on  mosses  at 
Floeberg  Beach;  Discovery  Bay;  Polaris  Bay;  Walrus  Island, 
Franklin-Pierce  Bay ;  Alexandra  Haven.  On  every  one  of  these 
localities  only  few  apothecia,  mingled  among  other  lichens. 

Ohs,  JRinoditM  Fwnsehiana,  Korb.  Zw.  Deutsch.  Polarf.  li. 
p.  78,  is  nothing  but  B,  nimhosa  (Fr.),  Th.  Fr.,  apotheciis  nudis. 

41.  EiNODIKA  MNIAB^A  {Ach,)  ft,  OALCIGENA,  Th.  Fr. 

A  few  apothecia  mingled  among  other  lichens,  on  stones  from 
many  places  in  the  vicinity  of  *Alert*s '  winter-quarters ;  Green- 
land, 82"^  6'  N. ;  Polaris  Bay ;  Discovery  Bay. 

42.  BnroDiKA  sxigua  {Ach,)  /3.  oonfbaoosa  {Ach,),  Th.  Fr, 
Top  of  Cape  Union,  only  two  apothecia  among  other  lichens. 

43.  Acaeospoba  chloeopiiana  {Wrhg.),  Mass. 
Wcstward-Ho!  Valley,  sterile. 
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44.  LsoAKOBA  (Plaoodivm)  fttlgbnb  {8uf.),  Ach.,  /3.  alpina, 

On  dead  mosses  in  the  vicinity  of  Floeberg  Beach. 

45.  Lecakora  (Placodium)  chbtsolsuca  (jSw.),  Ach.,  fl.  me- 

LAKOPHTHALMA  (DC.)  Th.  Fr. 

Westward-Ho!  Valley. 

Ohs.  In  Zw.  Deutsch.  Polarf .  ii.  p.  79,  this  species  occurs  under 
the  name  of  **Leeanara  atrosuJphurea,*^ 

46.  Lecanoba  fallesoeks  (X.),  Schar. 

On  mosses,  well  developed  (f.  UpsaliensiSy  L.):  Westward-Ho ! 
Valley. 

47.  Lecanoba  subfusca  (Z.),  Aeh. 

Var.  hypnorum  (Wulf.),  Schaer.,  on  mosses,  old  bones,  and  wood 
in  many  localities  at  Floeberg  Beach ;  Westward  Ho !  Valley ; 
Walrus  Island,  Franklin-Pierce  Bay  ;  Alexandra  Haven.  A  saii- 
colouB  form,  approaching  to  var.  cenisea  (Acb.),  is  found  at  Dis- 
covery Bay. 

48.  Lecanoba  Hageni  {Ach.\  Korh. 

The  principal  form  on  mosses  from  the  Dean  Mountain,  at  an 
elevation  of  900  feet,  and  Cape  Union,  altit.  ]200  feet ;  on  old 
wood  from  Floeberg  Beach ;  on  stones  from  Crossing  Harbour ;  on 
old  bones  from  Cape  Sabine. 

Var.  /3.  BOSciDA  {Smrft,\  Th.  Fr.   Apotheciis  nigricantibus, 
plus  minus  pruinosis. 

On  mosses  and  other  destroyed  plants  (f.  Saxifragte^  Anzi), 
mouldering  willows,  stones,  and  old  bones.  Westward-Ho! 
Valley  ;  many  localities  in  the  vicinity  of  Floeberg  Beach ;  Dis- 
covery Bay;  Mount  Stephenson;  Polaris  Bay;  Cape  Sabine* 
Walrus  Island,  Franklin-Pierce  Bay.  Perhaps  this  variety  ought 
rather  to  be  referred  to  L,  albescens  or  dispersa. 

49.  Lecanoba  albescens  {Hoffin.\  Th.  Fr. 

Well  developed  (apotheciis  pallidis)  at  Floeberg  Beach  on  stones 
and  hard  naked  sandy  earth  ;  in  the  same  locality  a  forma  macra 
apotheciis  nigricantibus  vel  olivaceo-nigrescentibus,  showing 
transition  to  •i.  dispersa ;  Westward  Ho !  Valley,  on  stone  (a 
miserable  fragment,  apotheciis  demura  nigricantibus,  pruinosis  vel 
denudatis);  Mount  Stephenson  (forma  in  ft.  transiens) ;  Cape 
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Sabine,  on  old  bones ;  Cape  York^  also  on  bones  (in  /3.  transitum 
prsBbens). 

Yar.  /3.  cjesioalba  (JSS>rh.),  Th,  Fr.  A  few  apotheda  on  stones 
from  Floeberg  Beach. 

60.  *LsGA]!rOBA  DISFEBSA  (P^«.),  Fl'drk, 

On  stones,  scattered  apothecia  from  82°  46';  "Westward-Ho ! 
Valley ;  Floeberg  Beach ;  Bgerton  Valley ;  Discovery  Bay ; 
On  old  bones  from  Cape  Sabine ;  on  old  wood  of  8alia  from 
Westward-Ho !  Valley  and  Floeberg  Beach. 

61.  Lecawoba  vabia  {Ehrh.),  /3.  poltteopa  {Ehrh.\  Nyh 
Saxicolous.     Top  of  Cape   Union ;  Westward-Ho !   Valley ; 

Floeberg  Beach ;  Discovery  Bay ;  Cape  York.     A  little  different 
from  Cape  Sabine. 

62.  Lecanoba  vebbuoosa  {Ach,\  Laur, 

On  mosses :  Floeberg  Beach ;  Westward-Ho !  Valley. 

63.  Lecanora  calcabea  (X.),  Smrft, 
Floeberg  Beach :  Polaris  Bay ;  Dobbin  Bay. 

61.  Leoanoba  oibbosa  {Ach.),  Nyl, 

Floeberg  Beach  ;  summit  of  Cape  Union  (apotheciis  non  evolu- 
tis) ;  Discovery  Bay ;  Greenland,  82°  6'  N. ;  Cape  Sabine. 

Var.  /3.  SQiTAMATA  (Flot)y  Th,  Fr,    Floeberg  Beach ;  Cross- 
ing Harbour. 

Obs.  A  very  young,  thin  form  of  this  variety  is  Aspieolia  rosu-  . 
lata,  Korb.  Zw.  Deutsch.  Polarf.  ii.  p.  79. 

66.  Lecanoba  flavida,  Hepp. 

Cape  Sabine ;  winter- quarters  of  'Alert.' 

66.  Pebtusabia  cobiacea,  Th,  Fr.  Spitsh.  p.  21 ;  Lich,  Seand. 
p.  318. 

Westward-Ho  !  Valley.  Thallus  without  apothecia,  but  with 
spermogonia.     The  determination,  however,  not  dubious. 

67.  BiLiMBiA  htfnophila  {Ach.\  Th.  Fr, 

In  the  neighbourhood  of  the  winter-quarters  of  *  Discovery  ;' 
only  3-4  apothecia. 

68.  BiLiMBiA  TEBEOXTSTDA,  Th.  Fr.  Lich.  Scand,  p.  387. 

A  few  apothecia  on  mosses  in  the  vicinity  of  Discovery  Bay. 
Only  once  found  before,  in  Finmark  (Norway)  on  bark  of 
JPopulus  fremula ;  and  therefore  a  description  of  the  plant  taken  in 
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Orinnell  Lftnd  maj  here  be  inserted : — CruBta  ieniiisrima,  albida, 
vel  fere  obsoleta ;  apothecia  minatiBsiina^  sesBilia,  plana,  tenniter 
marginata,  atra,  nuda ;  hjpothecium  incoloratnm ;  paraphysee 
facile  libene,  capitulo  magno  sabgloboso  obscure  f tisco  terminatiB; 
asci  clavati ;  spors  lineari-oblongn,  atrinqne  obtuse,  tetrablasts, 
0'012-4)'010  mm.  longsd  et  0*003-0004  mm.  craasad ;  gelatina 
hymen,  iodo  prnoedente  csrulescentia  sordide  rubens. 

59.  Blabtsnia  atrocyakesceks,  Th.  I^.  Lieh,  Seand.  p.  395, 
A  single  apothecium  on  a  stone  from  the  top  of  Gape  Union. 

60.  BlATOBBLLA  (SfOBASTATIa)  TESTXTDnTEA  {Ach*),  MaU, 

Egerton  Valley;  Westward-Ho !  Yallej;  Floeberg  Beach; 
Cape  Union,  altit.  1200  feet;  Polaris  Bay.  All  the  spedmena 
brought  home  by  the  Expedition  belong  to  the  form  coracM 
(Smrft.). 

61.  BlATORELLA  (SaBCOGTKS)  SIMPLEX  (Dof.))  ^^*  4*  ^'^^• 

The  form  sirepsodina  (Ach.).  Winter-quarters  of  'Alert* 
(82°  27-82°  45'  N.);  Mount  Stephenson ;  Polaris  Bay ;  Crossing 
Harbour;  Cape  Sabine;  Cape  Tork.  The  form  herpetj  Norm,, 
on  limestone  at  Floeberg  Beach. 

62.  Leoidea  (Psora)  bubieobmis,  Wrhg. 
Winter-quarters  of  *  Discovery.' 

63.  Lbcidea  (Psoba)  bbcifieits  (JShrb.),  Aoh. 

Very  pretty  specimens  in  the  neighbourhood  of  the  winter^ 
quarters  of  *Alert  •  (82°  27'-82°  80'  N.). 

64.  Leoldea  (Biatoba)  bupbstbis  (Scop,),  Aeh, 

Some  few  apothecia  on  stones  from  Floeberg  Beach  and  Walrus 
Island,  Franklin-Pierce  Bay. 

65.  Lec'ldea  (Biatoba)  jekba,  Duf. 

Poor  fragments  on  one  stone  from  the  top  of  Cape  Union. 

66.  Lecidsa  (Biatoba)  LEucopniBA  {Flork.)  j3.  obisioatba 
{Flot.),  Th.  Fr. 

Cape  Union,  altit.  1200  feet ;  Floeberg  Beach  ;  Polaris  Bay. 

67.  Lecidea  (Biatoba)  TOBirofiNsis,  JVy^. 

Alexandra  Haven ;  2-3  apothecia  on  destroyed  vegetables. 

68.  Lecidea  paupkbcvla,  Th.  Fr.,  fl.  aoboqena,  n.  var.    Hy- 
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pothecio  pallidiore  (sordide  infuscato),  sporis  paullo  minoribus 
(0-007-0*012  mm.  longis,  O00^MX)06  mm.  crassiB).  , 
Summit  of  Gape  Union ;  a  single  specimen. 

69.  Lecidsa  elata,  8char. 

Winter-quarters  of  *Alert ;'  Polaris  Bay ;  Cape  Sabine. 

70.  Leoidea  DiOEisoim,  Ach, 

Cape  Union, altit.  1200  feet;  Cape  Sabine;  Alexandra  Haven. 

71.  Lecidba  eljsochboma  (Ach.)^  fi.  mttscobum  (Wulf.), 
Th.Fr. 

Alexandra  Haven,  on  mosses. 

Var  y.  pilitlaeis  {Dav.  ?),  Th,  Fr.  Lteh.  Seand,  p.  643. 

Forms  on  stones  crusta  obsoleta  vel  parum  evoluta.  Egerton 
Valley  ;  Westward-Ho !  Valley,  and  other  localities  in  the  vicinity 
of  the  winter-quarters  of  *  Alert ;'  Discovery  Bay ;  Mount  Ste- 
phenson ;  Polaris  Bay  (f.  crusta  alba,  apotbeciis  planiusculis  mar- 
ginatis);  Crossing  Harbour.  On  naked  clay  at  Polaris  Bay. 
Some  specimens  belong,  or  approach  more  or  less,  to  the  form 
acroeyanea^  Th.  Fr.  Lich.  Scand.  p.  647. 

On  sandstone  at  Floeberg  Beach  is  found  a  form  very  peculiar 
in  its  habitus,  crusta  tartareo-amylacea,  maculas  vel  valleculas  for- 
mante  dispersas  niveas ;  apotheciis  solitariis,  confertis  vel  seriatim 
conjunctis,  demum  convexis  et  varie  tuberculato-repandis.  Quite 
similar  to  L,  lapicida  f.  seriata,  Th.  Fr.  At  the  first  sight  the 
apothecia  resemble  those  of  L,  auriculata^  Th.  Fr. 

Ohs,  Z.  hansaiica,  Korb.  Zw.  Deutsch.  Polarf.  ii.  p.  80,  dif- 
fers in  no  way  from  common  forms  of  L.  elwochroma  y.  pilularis, 
except  by  a  pale  yellowish  thallus,  and  cannot  possibly  be  sepa- 
rated as  a  species.  It  is  not  improbable  that  this  tint  of  colour 
was  not  to  be  found  in  the  growing  plant,  but  appeared  during 
its  preservation  in  some  moist  place,  which  may  easily  happen, 
especially  on  board  ship. 

72.  Lecidba  oeasbipbs  {Th.  Fr.),  Nyl. 

Two  apothecia  on  mosses  from  the  winter-quarters  of  'Alert.' 

73.  Lecibea  tobticosa  {Flork.),  Korb. 

Westward-Ho !  Valley  ;  Floeberg  Beach  ;  Polaris  Bay ;  Cape 
Sabine;  Alexandra  Haven. 

74.  Lbcidea  oyakea  {Ach.\  Th.  Fr. 

Floeberg  Beach ;  Discovery  Bay ;  Polaris  Bay.    All  the  col- 
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lected  Bpecimens  approach  fi.  polaris,  Th.  Fr.,31iougli  tlie  tlwl- 
lus  is  rather  thin. — Hjphs  strati  medullaris  iodo  intense  csrules- 
cunt ;  K  thallum  colore  non  mutat ;  hjpothecium  omnino  mcolo- 
ratum;  spor©  ellipsoide»,  0008-0-010  mm.  long®  et  0-004- 
0*005  crassffi. 

75.  Lecidea  aubiculata,  Th.  Fr.,  /3.  diducbns  (N^L), 
Th.  Fr, 

Discovery  Bay  and  Polaris  Bay. 

76.  •Lecidea  bbacutspoba,  Th.  Fr.  Lich.  Scand.  p.  501. 
In  the  vicinity  of  Floeherg  Beach,  a  single  small  specimen. 

77.  Lecidea  scbobiculata,  Th.  Fr.  Crusta  crassa,  contigua, 
verrucis  jugisve  insquali,  supra  plus  minus  rimosa  insuperque 
tienuiter  rimulosa,  albida,  sordide  ochroleuca  argiliaceave ;  hyphis 
non  amyloideis ;  apotheciis  majusculis,  atris,  disco  scabridis,  pri- 
mum  sessilibus  adnatisve,  planiusculis  et  marginati:*,  demum  ele- 
vatis  siepeque  quasi  pedicellatis,  convexis,  immarginatis,  varie 
flexuosis  tuberculatisque ;  sporis  minutissirais  vel  subminutia, 
globosia  vel  globoso-ellipsoideis. 

On  stones  in  many  locaUties  in  the  vicinity  of  Floeberg  Beach, 
even  at  an  altitude  of  500  feet ;  Lincoln  Bay. 

From  L.  elatOy  as  a  subspecies,  under  which  I,  in  *  Lich.  Spitsb.' 
p.  41,  described  this  plant,  it  is  very  distinct,  and  of  a  very  pecu- 
liar habit.  It  is  much  more  allied  to  Z.  hrachyspora.  To 
complete  the  above-given  diagnosis  may  be  added: — Thallus 
usque  ad  5  mm.  et  ultra  crassus,  neque  K  neque  Ca  CI  tinctus ; 
apothecia  1-2  mm.  lata,  adultiora  verrucis  elevatis  vulgo  insiden- 
tia,  undo  quasi  pediceUata,  subtus  plus  minus  distincte  pallida ; 
hypothecium  omnino  incoloratum ;  paraphyses  graciles,  cohs- 
rentes,  apice  plus  minus  obscure  olivaceo-  vel  smaragdulo-fuli- 
gineae;  asci  clavati;  sporse  0006-0'008  mm.  long©  et  0005- 
0'006  mm. crassse  vel  diam  0*005-0006  mm.  metientes ;  gelatina 
hymen,  iodo  caerulescens,  deia  nonnihil  sordidescens ;  spermatia 
acicularia,  recta  (vel  leviter  curvula),  0*012-0'014  mm.  longa. 

^  78.  Lbcidsa  desfecta,  n.  sp.  Crusta  tenui,  rimuloso-diffracta, 
albida,  hypothallo  c©sio  imposita,  vel  indistincta ;  hyphis  medul- 
laribus  non  amyloideis  ;  apotheciis  sessilibus,  diu  planiusculis  et 
margine  crassiusculo  einctis,  demum  nonnihil  convexis  mai^;ine 
extenuate  exclusove;  hypothecio  omnino  incolorato ;  paraphysibus 
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TaUdiuBCulis,  laxe  cohserentibus,  fuligineo-clayatis ;  Bporis  miautis 
yel  submediocribus,  ellipaoideis. 

On  stones  in  the  vicinity  of  Floeberg  Beach. 

A  scarcely  remarkable  form,  most  resembling  poor  forms  of 
L.  Uipicida,  or  still  more  of  L,  atirieulata.  From  both  it  differs 
by  hyphae  non  amyloideae ;  other  essential  characters  may  be  ob- 
tained from  the  apothecium,  the  paraphyses,  and  the  size  of  the 
spores.  Thallus  K  — ;  apothecia  circ.  1  mm.  diam.  metientia, 
Yulgo  regularia,  omnino  atra,  margine  incurve ;  asci  clavati ;  sporee 
SnsB,  0'009-0012  mm.  longae  et 00054)006  mm.  crassse;  gelatina 
hymen,  iodo  intense  persisten torque  ceerulescens. 

With  this  species  may  perhaps  be  united  an  evidently  abnor- 
mal Lecidea  from  Walrus  Island,  Franklin-Pierce  Bay,  much 
infested  by  Endococcus  pygmceuSy  with  indistinct  hypothallus,  i 
rather  more  developed  thallus,  forming  small  separate  or  confluent 
spots  on  the  stone,  and  few  convex  apothecia.  The  internal  struc- 
ture does  not  differ. 

79.  Lbcldea  ultima,  n.  sp.  Crusta  tenuissima,  disperse  ver-  c 
rucosa,  albida ;  apotheciis  parvis,  sessilibus,  diu  plaais  et  tenuiter 
marginatis,  demum  leviter  convexis  immarginatisque  ;  hypothecio 
obscure  rubrieoso;  paraphysibus  gelatinam  fere  libere  percur- 
rentibus,  aliis  gracilibus,  aliis  validis  et  capitulo  clavave  majus- 
cula  fuBcescente  instructis ;  sporis  minutis,  breviter  ellipsoideis 
vel  subglobosis. 

On  stones  from  several  localities  around  Floeberg  Beach ;  a  few 
apothecia  at  every  place,  mingled  among  other  lichens. 

Belongs  to  the  group  of  L,  syhneola ;  but  is  distinguished  from 
all  affined  species  by  the  nature  of  the  paraphyses  and  the  size  of 
the  spores,  as  well  as  the  gelatina  hymenea,  by  iodine  intensely 
and  permanently  bluing. — Apothecia  diam.  ad  0*6  mm.  lata,  atra 
vel  rare  tenuissime  albo-pruinosa.  Thecium  plus  minus  (prae- 
cipue  apicem  versus)  cierulescenti-  vel  olivaceo-obscuratum ;  pa- 
raphyses apice  articolatsB ;  asci  subcylindrici ;  sporso  fere  unise- 
riat®,  0006-0008  mm.  longae  et  0-005-0-006  mm.  crass®  vel  sub- 
globosBB,  diam.  O-006-0'007  mm. 

80.  Lecidea (non  determinanda). 

.On  sandstone  in  the  vicinity  of  Floeberg  Beach ;  only  3-4  apo- 
thecia among  other  lichens. 

Probably  not  yet  described ;  but  to  propose  a  new  species 
upon   only  a  few  apothecia   seems  to  me  rather    too    auda- 
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ciouB.  The  description  is,  in  short,  the  following : — Crosta  fere 
obsoleta ;  spothecia  panra,  convexa,  stra,  vemics  thallins  albidae 
adnata;  hypothecium  incoloratum ;  paraphjrses  gelatinoao-oon- 
cretiB  oonfluentesve,  apice  obscure  violascentes ;  asci  breves,  ven- 
tricosi ;  sporo  minntie  (forsan  nondum  matursB);  gelatina  hymen, 
iodo  intense  persistenterque  cierulescens.  Thecio  (etsi  angus- 
tiore)  cum  L.  petro9a  fere  congruit. 

81.  BUELLIA  PABABEMA  (Ack.)  /3.  MUSCOEVM  (SehoT.),  Tk.  Fr. 

On^mosses  and  old  wood  of  Salices,  Westward-Ho !  Yallej ; 
Floeberg  Beach ;  Discovery  Bay ;  Cape  Union,  altit.  1200  feet. 

Var.  y.  papillata  (8mrft.\  Th.  Fr.  On  old  bones  and  wood 
in  the  vicinity  of  Floeberg  Beach.  In  the  same  locality  on  moases 
a  middle  form  between  /).  mutcorum,  y.  papitlata,  and  2.  aib<h 
cineta. 

82.  BuELLiA  TiLis,  Tk,  Fr,  Spiitb.  p.  44. 

Some  few  apothecia  on  stone  at  the  winter-quarters  of  the 
*Alert.' 

Ohs.  Orphinospora  grcenlandiea,  Eorb.  Zw.  Deutsch.  Polarf. 
ii.  p.  81,  is  only  an  undeveloped  state  of  Buellia  moriopns  (Mass.), 
Tb.  Fr.,  growing  in  a  dark  place,  crusta  parum  evoluta,  verrucis 
supra  hypothallum  dendriticum  sparsis.  On  the  contrary,  B, 
Patferi,  Kerb.  ibid.  p.  80,  seems  to  be  quite  a  distinct  species,  the 
description  of  which,  according  to  the  original  specimens,  is  the 
following : — Crusta  crassiuscula,  areolato-verrucosa,  verrucis  levi- 
ter  cbnvexis,  epithallo  rimuloso,  cinerascentibus,  E — ;  hy phe  iodo 
cierulescentes ;  ftpothecia  diam.  ad  1  mm.  lata,  primum  innata, 
dein  adpressa  thallumque  paullo  superantia,  plana  tenuiterque 
marginata  vel  demum  leviter  conveza  immarginata,  nuda,  sea- 
brida ;  thecium  0*090-0' 140  mm.  altum ;  hypothecium  fuscom ; 
paraphyses  gelatinoso-coDglutinate,  apice  fuliginess  vel  nomiibil 
vergentes  in  atropurpureum  (qui  color,  ut  etiam  in  excipulo,  K 
intensior  evadit);  asd  inflato-clavati  (minime '^mox  evanidi*'); 
spor»  8nffi,  eUipsoidete  vel  breviter  ellipsoides,  utrinque  obtass 
(immixtis  abnormiter  evolutis,  fere  globosis),  diblast^^  nigri* 
cantes,  0-011-0*016  mm.  longie  et  0*O0G-O'008  mm.  crasasD ;  gela- 
tina  hymen,  iodo  intense  caerulescens. 

88.    BUELLIA  (DlPLOTOMSfA)  ALBOATBA  (Hofm,),  Tk,  Fr, 

On  fitoaes :  Westward-Ho !  Valley  (apotheciis  nudis) ;  Floe« 
berg  Beach  (apotheciis  pruinosis). 
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84.  Shizooabpok  (Catocabpow)  chiohophyllum,  Th,  Fr, 
Lich.  Seand,  p.  612. 

Winter-quarters  of  'Alert;'  Cape  Union,  altit.  1200  feet; 
Polaris  Bay. 

85.  Bhizocabfoit  (Catooabpok)  Bittokestsb  (Selb,),  Th.  Fr, 
Cape  York ;  sterile,  bat  the  determination  certain. 

86.  Bhizocabpok  gboobaphiotjm  (Z.),  DC. 

Egerton  VaUey,  Westward-Ho !  Valley,  and  other  localities  in 
the  vicinity  of 'Alert's 'winter-quarters;  Cape  Sabine;  Alexandra 
Haven. 

87.  Bhizocabpok  obmikatitm  (Fto.\  Th,  Fr, 
Westward-Ho!  Valley;   Egerton  Valley;    Ploeberg  Beach; 

Bummit  of  Cape  Union ;  Polaris  Bay ;  Cape  York. 

Obt,  jRhizocarpan  inops,  Korb.  Zw.  Deutsch.  Polarf.  ii.  p.  81, 
is  nothing  but  a  young  JR.  geminatum,  growing  on  places  almost 
inaccessible  to  the  sunshine,  and  therefore  with  a  crusta  tenuis- 
sima,  yerrucis  dispersis.  The  **  lacteus  "  colour  which  is  attri- 
buted to  these  yerruc®  depends  on  the  same  cause  as  the  similar 
colour  of  "  Gyrophora  Ejoldetoeyiy*  growing  in  company  there- 
with (see  p.  366),-  for  the  verrucffi  are  quite  dead,  the  hyph©  in  a 
state  of  dissolution,  and  the  gonidia  destroyed. 

88.  BnizocABPoy  KyDAMTLEUM,  Th,  Fr,  Lich,  Scand,  p.  627. 
A  little  fragment  from  Cape  Sabine. 

89.  Bhizocabpon  obande  (Flork.),  Am.y  /3.  quatsbkabittm, 
n.  yar.  sporis  normaliter  quaternia. 

A  single  small  specimen  from  Alexandra  Haven. 

Accords  externally  completely  with  B.  grander  the  verruccB 
scattered  on  a  black  hypothallus,  K— ,  I—.  The  inner  parts  of 
the  apothecia  are  as  follows : — Hypothecium  obscure  fuscum  ; 
paraphyses  graciles,  gelatinam  copiosam  percurrentes,  apice 
rubenti-nigricantes  et  K  intense  purpurascentes ;  spor©  normali- 
ter 4n8B,  interdum  Sn©  vel  5nfiB,  ellipsoidesB,  oblongSB  vel  elongato- 
oblongse,  rectsB  vel  curvulsB,  utrinque  obtusae,  obscur®,  halone 
hyaline  lato  circumdata),  0032-0048  mm.  longse  et  0012-0018 
mm.  crass©  ;  gelatina  hymen,  iodo  intense  caBrulescens. 

90.  Debmatocabpon (non  determinandum). 

A  small  and  sterile  fragment  from  Westward-Ho!  Valley, 
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probablj  grown  on  stone.     Perhaps  2).  hotularium  (NjL),  or  a 
new  species. 

91.  MiciiOGLEKA  SORDID viiA»  H.  sp.  Crusta  teniuBsima^  rimii- 
losa,  sordide  pailideque  subochraoea ;  apothecia  parva,  verracis 
thallinis  semiimmersis ;  amphithecio  ceraoeo-moUi^  subcinnamo- 
meo,  depresBo-hemisphsrico,  centro  umbilicato-depresso ;  p^- 
tbecio  pallido ;  sporis  8nis,  parvis. 

On  stone  at  Discovery  Bay ;  a  single  and  minute  specimen. 

A  small  plant,  very  distinct  from  all  species  known  to  me,  in 
its  habit  most  resembling  Jf.  Cella,  Th.  Fr.,  which,  however, 
differs  by  its  much  larger  spores  and  other  characters. — Apothecia 
0*2-0*4  mm.  lata;  amphithecium  humidum multo  pallidius.  Fa- 
raphyses  simplices,  gracillims,  gelatinam  libere  percurrentes ; 
asci  subinflati ;  sporsB  ellipsoide®  vel  globoso-ellipsoide®,  murales, 
incolorat®,  0015-O020  mm.  long©  et  0007-0009  mm.  crasBS. 
lodo  contentus  ascorum  brunnescit. 

92.  FOLTBLASTIA  BRTOPHILA,  Lonfir. 

On  mouldering  vegetables  around  the  winter-quarters  of 'Alert  * 
and  *  Discovery.'  Spermogonia  punctiformia,  nigra ;  spermatia 
breviter  bacilliformia,  0*0O4!-0'006  mm.  longa,  circ.  0*001  mm. 
crassa. 

98.    FOLTBLASTIA  pfTERCEDBNS  (^/.)>  I^nr. 

On  Jimestone  and  other  calcareous  rocks  in  several  localities 
around  Floeberg  Beach,  Folaris  Bay,  Dobbin  Bay.  The  fruits  of 
these  specimens  show  perithecium  tenuiter  nigrum;  amphithe- 
cium semiglobosum ;  anaphyses  longsB,  graciles ;  sporse  8ne,  el- 
lipsoide®,  oblongs  vel  dacryoidesB,  polyblastffi,  incoloratss,  0*024- 
0*036  mm.  long»  et  0*012-0016  mm.  crass© ;  gelatina hymen, 
iodo  vinose  rubens. 

94.  Yerrttoaria  phjbotheleiv^a,  n.  sp.  Crusta  macra,  e 
verrucis  parvis,  dispersis,  obscure  fuscis  formata;  apotheciis 
parvis,  adnatis  vel  semiimmersis  ;  perithecio  globoso,  nigro ;  am- 
phithecio crasso,  hemisphserico  vel  centro  leviter  depresso  umbili- 
catove ;  sporis  ellipsoideis,  minutis. 

In  the  vicinity  of  Floeberg  Beach,  on  sandstones  containing 
lime. 

Desiring  to  avoid  adding  a  new  species  to  a  genua  which 
already  contains  too  many  badly  defined  forms,  I  have  made 
every  effort  to  find  some  already  described  species  with  which 
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this  could  be  connected,  but  in  yain.  By  its  small  spores 
it  agrees  with  F.  gfriatula,  mieroipora,  &c. ;  but  its  thallus  is 
of  so  very  different  a  nature  that  they  are  rather  to  be  re- 
ferred to  different  groups. — Crusta  saepe  lente  detegenda,  mollis, 
sed  minime  gelatinosa;  yerruca  interduln  nonnihil  insquales. 
Apothecia  circ.  0*3  mm.  lata.  SporsB  8me,  0*009-0'012  mm. 
longSB  et  O*0O4r-O*0O6  crasssB.  Gtelatina  hymenea  iodo  yinose 
rubet. 

95.  Feltiob&a  ojlsis±  (X.),  Schter, 

In  seyeral  localities  in  the  neighbourhood  of  'Alert's '  winter- 
quarters,  also  fertile;  Discoyery  Bay  and  Mount  Discovery, 
sterile ;  Hayes  Sound,  fertile. 

96.  Pbltioeba  soabbosa,  Th.  Fr.  Lieh.  Aret.  p.  45. 

In  the  yicinity  of  Floeberg  Beach  and  on  the  Dean  Mountain, 
altit.  900  feet,  in  both  places  sterile ;  from  Dobbin  Bay,  so  young 
that  it  is  like  a  cupular  Peziza, 

97.  Lecotbecittm  aspbellum  (Ack.),  Th,  Fr, 

In  many  places  in  the  yicinity  of  Floeberg  Beach,  on  stone. 
All  specimens  sterile,  and  most  of  them  badly  developed ;  hence 
the  determination  is  not  quite  certain. 

98.  CoLLEMA.  PTTLPosuM  {Bemh,\  Aoh. 
Floeberg  Beach ;  some  small  and  sterile  fragments. 

99.  LEPTOonm  tetbaspobtjm,  Th,  Fr.  Vet,-Ak,  Forh,  1864, 
p.  276. 

Some  few  apothecia  on  earth  from  the  Dean  Mountain,  altit. 
900  feet.  Sporae  quatem©,  plurim©  0'032-0*046  mm.  long©  et 
0'016-0'019  mm.  crasssB,  minoribus  etiam  immixtis. 

100.  Leptogium  Schbadebi  (Bemh.),  Nyl, 

A  few  small  fragments  on  earth  at  the  winter-quarters  of 
*  Alert ;'  the  determination,  however,  uncertain. 

101.  Gtalecta  Peziza  {Mont,\  Ami. 

Only  three  apothecia,  from  turfy  earth  at  Hayes  Sound.  The 
description  of  the  inner  structure  of  the  apothecia  is  as  follows : — 
Ezcipulum  gonidia  magna  concatenata  abunde  fovens ;  thecium 
circ.  0*075  mm.  altum;  hypothecium  incoloratum;  paraphyses 
distinct©,  etsi  gelatina  cohsrentes,  confert©,  apice  levissime  in- 
crassat©  incolorat©que ;  asci  clavati  vel  cylindrico-clavati ;  spor© 
4-8n©,  subfusiformes,  tetrablast©,  incolorat©,  0-015-0018  mm. 
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longse  et  0*0QM)*005  mm.  crasssd ;  gelatina  hymen,  iodo  colore 
cffiruleo  fugace  dilutiBsime  tingttur. 

^  102.  MiCBOTHSLTA.  MELANOSTI&MA^  H.  sp.  Crusta  tIx  uUa; 
apotheciiR  minutissimis,  hemisphsricis  vel  depresso-BubglobosiB, 
nigris;  amphithecio  perithecium  distinctum  parenchymatictun 
fuscum  fere  omQino  includente ;  aporia  ex  ascis  cito  ejectis,  8iub, 
diblastis,  ovoideis,  lociilo  inferiore  minore  angiistioreque,  mox 
obscuris,  minutis. 

On  stonea  in  the  vicinity  of  Floeberg  Beach,  very  rare. 

Together  with  Binodina  aterrima,  Krempel.,  Buellia  anthraeina^ 
Anziy  Microthelia  Meizleri^  Korb.,  Verruearia  scopularia,  Njl., 
and  Microthelia  atratnentea,  Norm.,  this  little  plant  forms  a  veiy 
natural  group,  the  place  of  which  in  the  system,  as  well  as  tbe 
relation  between  the  species  above  mentioned,  will  be  examined 
on  another  occasion. — Apothecia  0'1~0'2  mm.  lata,  saxo  nigro  in- 
sidentia  ideoque  non  nisi  lente  valde  augente  detegenda ;  amphi- 
thecium  sat  crassum,  microscopio  inspectum  obscure  fusco- 
sigrum,  parenchymaticum ;  paraphyses  nullse  distinct^ ;  asci  in- 
flato-clavati,  pauci,  cito  disrupti  (sporas  maturas  ascis  inclusas 
invenire  non  potui);  sporsD  utrinque  obtussB,  mox  nigro-fuscas  et 
halone  pertenui  hyalino  circumdatte,  0*010-0*014  mm.  longffi  et 
O"0O5-O'0O7  mm,  crasssB;  gelatiua  hyalina  iodo  leviter  caeru- 
lescens. 


Appekdix. 

.  Upon  the  lichens  the    following    parasites    have   been   ob- 
served : — 

1.  LECiOGEiLPHA  CONTEXA,  Tk  Fr.  Lich.  Arot.  p.  234, 
Mount  Stephenson,  on  the  thallus  of  Caloplaca  elegan9,  which 
was  killed  by  it.  The  interior  parts  of  the  apothecia  accord  with 
those  ot  Buellia  alhoatra^  as  will  be  seen  from  the  following  descrip- 
tion:— Hypothecium  obscure  fuscum;  paraphyses  leviter  c(A»- 
rentes,  apicem  versus  s«pe  crassiores  et  capitulo  nigricante  ter- 
minatffi  ;  asci  inflato-clavati ;  sporsD  Snae,  ellipsoide®  vel  oblongo- 
'  ellipsoide®,  utrinque  obtus©,  primum  tetrabla«tse,  dein  mio 
alterove  loculo  longitudinaliter  divisse,  mox  obscurat»,  nigricantqB, 
0012-0-021  mm.  longaB  et  0007-O009  mm.  crassae;  gelatina 
hymen,  iodo  caDnilesccns. 
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2.  CoiriDA  TusCA  (Mass.),  Th,  H'. 

On  stones  in  the  vicinity  of  Floeberg  Beach ;  Walrus  Island, 
Franklin-Pierce  Bay ;  Cape  York. 

This  plant,  formerly  referred  to  Arthronia  or  Oonian^um,  has 
certainly  no  developed  thallus,  and  grows  on  several  other  more  or 
less  developed  lichens,  which  are  thereby  deformed  in  the  same 
manner  as  I  have  indicated  in  '  Lich.  Scand.'  p.  d4i3,in  the  case  of 
Arthronia  phaohaa,  Norm.  Sporas  0015-0-018  mm.  longae  et 
0006-0*008  mm.  crasssB,  episporio  subgelatinoso  crassiusculo. 

3.  COFIBA  CLBMEirS,  7\iL 

On  a  single  apothecium  of  Lecanora  Hageni,  'Alert's '  winter- 
quarters. 

4.  Ekdococotts  pebpusillus,  Nyl. 

On  Lecanora  varia  /3.  polytropa  and  ealeareay  as  well  as  on 
several  sterile  crusts  of  lichens  in  many  places  in  the  vicinity  of 
'Alert's'  winter-quarters;  Cape  Union,  altit.  1200  feet;  Cape 
Sabine ;  Alexandra  Haven. — SporsB  in  ascis  inflatis  8n©,  ellip- 
Boide»,  diblast©,  0-012-0015  mm.  longa)  et  0-006-0008  mm. 
crasss ;  gelatina  hymen,  iodo  intensius  dilutiusve  violascens  vel 
violascenti-rubens. 

5.  Eimoooccijs  pygmjbtis  {K6rh,\  Th,  Fr. 

In  many  places  around  Floeberg  Beach ;  Discovery  Bay ;  Po- 
laris Bay;  Walrus  Island,  Franklin-Fierce  Bay;  Cape  Sabine; 
Crossing  Harbour ;  Cape  York.  On  Caloplaca  elegans,  Lecanora 
varia  fi,  polytropa,  Lecidea  elata^  elcBoekromay  and  hrachysporai 
also  on  some  sterile  crusts. — SporsB  in  ascis  inflato-clavatis  nume- 
rosissimee,  ellipsoidesB  vel  suboblongte,  medio  vix  constricts^, 
diblast©,  0-005-O-0O8  mm.  long©  et  0003-0004  mm.  crass© ; 
gelatina  hymen,  iodo  leviter  vinoso-rubens. 

6.  EiTDOcooeus  tbifhbacttjs,  Nyl: 

Cape  York,  on  a  sterile  crust  so  poor  that  the  apothecia  seem 
to  arise  from  the  very  stone.  This  form  may  be  named  n  Wa. — Apo- 
thecia subglobosa,  0'2  mm.  circ.  lata,  medio  nonnihil  umbilicato- 
depressa ;  paraphyses  null© ;  anaphysespro  ratione  validiuscul© ; 
spor©  in  ascis  sat  angustis,  subcylindricis  vel  medio  crassioribus 
8n©,  oblong©  vel  elongato-oblong©,  utrinque  obtus©,  rect©  vel 
eurvul©,  tetrablast©  (immixtis  paucis  simplicibus  diblastisque) , 
nigricantcs,  0012-0-018  mm.  long©  et  0-004-0'005  mm.  crass© ; 
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gelatina  hymeo.  iodo  colore  dilutiasime  roseo  tmcta,  pradoedente 
cserulescentia  levissima  fugacissima. 

7.  PoLTOOccuii  Spoeastatij£  (Ami),  Am. 
.  Cape  Union,  altit.  1200  feet,  on  the  thallus  of  SporoHtOia  testu- 
dinea. — Apothecia  immersa ;  paraph jses  distinct®,  numeross,  gm- 
ciles ;  sporsD  in  ascis  ventricosis  Snse,  subellipsoidesB  vel  ovoidesD 
diblastsB,  altero  loculo  angustiore,  demum  nigricantes,  0*018- 
0020  mm.  longae  et  0009-0010  mm,  crass® ;  gelatina  hymen, 
iodo  violascens. 


1 


8.  Sfh^bia 


Westward-Ho !  Valley,  on  areol®  of  Bhizacarpon  geogrt^hicum, 
which  are  killed  and  made  white  by  it. — Apothecia  parva,  im- 
mersa, atra ;  paraphyses  copios®,  ramosss ;  asci  cylindrico-daTati ; 
sporsB  4n8B,  una  serie  dispositsD,  oblong®,  utrinque  obtus®,  tetra- 
blast®,  ad  septa  (pr®cipne  medium)  nonnihil  constrict®,  in  ono- 
quoque  loculo  guttulam  oleosam  centralem  lateralemve  (rarins 
duas  magnitudine  similes  dissimilesve)  foventes,  obscure  fuse®, 
0-028-0032  mm,  long®  et  0-009-0010  mm.  crass®.  Iodo  para- 
physes f ulvescunt,  contentus  ascorum  rufescit. 

9.  Sphjebia . 

In  the  vicinity  of  Eloeberg  Beach,  on  a  sterile  saxicolous  crust. 
— Apothecia  parva  (ad  0*2  mm.  lata),  adnata  yel  semiinunersa, 
primum  subglobosa,  dein  varie  corrugata  et  apice  quasi  discissa, 
atra;  paraphyses  graciles,  ramos®,  anastomosantes ;  asci  cylin- 
drico-clavati ;  spor®  4-6n®,  una  serie  disposit®,  dlipsoide®,  medio 
constrict®,  utrinque  obtus®,  diblast®,  0'015-0-0l7  mm.  long®  et 
0*007-0*009  mm.  crass®.  Iodo  non  mutatur,  nisi  quod  contentus 
ascorum  fulvescit  vel  brunnescit. 

10.  Sphjbeia 

Westward-Ho  !  Valley,  on  dead  parts  of  the  thallus  of  Tkamno- 
lia  vermieularis, — Apothecia  minutissima,  tantum  lente  valde 
augente  detegenda,  hyphis  nigricantibus  toruloideis  imposita,  atra; 
paraphyses  null®  distinct® ;  asci  ventricosi ;  spor®  8n®,  ovoide® 
vel  oblongo-oYoide®,  utrinque  obtus®,  diblast®,  incolorat®,  0*015- 
O'OIS  mm.  long®  et  0*005-0*007  mm.  crass®.  Iodo  insigniore 
modo  non  mutatur. 

*  On  acooiint  of  a  deficient  knowledge  of  Mycology,  I  hftyej^thought  proper 
not  to  give  names  to  the  following  three  species,  though  most  probably  all  are 
new  to  science. 
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Notes  on  MoquiUay  with  the  Description  of  a  new  Species. 
Bj  Jomr  MiEBS,  F.B.8.,  F.L.8.,  Ac,  Dignit.  et  Commend. 
Ord.  Bras.  Bossb. 

[Bead  April  3, 1879.] 

lacASiA  diffin^  from  MoquiUa  more  widely  than  has  been  sus- 
pected ;  for  the  two  genera  have  been  often  confounded  together. 
In  their  floral  structure  a  notable  difference  exists.  In  Licania 
one  half  of  the  stamens  ai*e  fertile  and  unilateral,  the  rest  are 
anantherouB,  and  all  are  seated  consecutivelj  upon  the  margin  of 
an  elevated  membranaceous  deciduous  ring.  On  the  other  hand, 
in  Moquilea  the  stamens  vary  in  number  in  the  several  species, 
are  altogether  free  and  distinct  to  their  base,  uniseriallj  seated  in 
the  mouth  of  the  short  calyx  and  most  frequently  exserted, 
all  bearing  versatile  anthers,  their  number  varying  from  40 
to  5. 

It  is,  however,  in  the  different  organization  of  the  fruit  and  seed 
that  the  greatest  difference  exists  between  the  two  genera. 

The  fruit  of  Licania,  according  to  Aublet,  at  first  very  thick 
and  fleshy,  becomes  hard  and  ligneous ;  in  the  fresh  state  tlie 
pericarp  is  lined  with  a  white  fleshy  coating,  which  is  edible  and 
of  a  sweet  taste ;  it  is  13  lines  long,  7  lines  in  diameter ;  it  is  fur- 
nished within  with  rigid  hairs  (filandreux):  the  fleshy  lining 
vanishes  in  drying ;  and  it  then  adheres  firmly  to  the  nucleus, 
which  is  unilocular  and  monospermous,  of  a  pointed  oval  shape, 
6  lines  long,  3  lines  broad,  is  osseous  and  contains  a  dicotyledo- 
nous embryo. 

The  fruits  in  other  species  of  Licania  are  variously  described 
by  Mr.  Bentham,  and  perhaps  denote  the  existence  of  several  yet 
undefined  genera.  In  one  species  the  fruit  is  obovate,  pyriform, 
ligneo-coriaceous,  containing  an  .erect  seed  with  a  membranaceous 
testa,  with  an  embryo  having  thick  fleshy  plano-convex  cotyle- 
dons*. My  analysis  of  Licania  prismatocarpaf  may  serve  to 
throw  additional  light  on  the  subject. 

Here  the  fruit  is  pentagonally  cylindrical,  subcostate  at  the 
angles,  flaJcately  attenuated  and  incurved  at  the  base,  obtusely 
pointed  at  the  summit ;  including  the  stipitiform  base  it  is  13  lines 

♦  Gen.  Plant,  i.  p.  606.  t  Flor.  Bras.  fasc.  42,  p.  19. 
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long,  4^  lines  in  diameter :  the  pericarp  is  fuscoufl,  ^  line  thick, 
is  hard,  with  transyerse  ligneous  cellules ;  it  contains  a  single 
seed,  which  is  erect,  nearly  as  long  as  the  cell,  and,  though  once 
filling  its  space,  is  now  reduced  in  size  by  drying,  being  10  lines  long 
and  2  lines  broad.  The  seed  is  of  a  dark  brown  colour,  and  when 
cut  open  shows  in  the  middle  a  white  embryo,  6  lines  long,  formed 
of  two  extremely  thin,  almost  pellicular  cotyledons  4  lines  long, 
1  line  broad,  the  inferior  slender  radicle  being  2  lines  long ;  after 
its  removal  the  fleshy  enyelope  in  which  it  was  imbedded  shows, 
inside  of  each  half,  an  imjn^essed  figure  of  the  embryo ;  aa  this  en- 
yelope shows  no  indication  of  a  raphe  or  chalaza,  it  must  be 
albumen ;  for  the  spiral  yessels  of  the  raphe  were  observed  in  the 
integument  which  lines  the  pericarp. 

The  existence  of  albumen  in  the  seed  of  Lieania  is  not  singular 
in  the  fiunily,  as  it  exists  in  Hirtellay  as  was  well  demonstrated  by 
Gaertner*;  this  was  acknowledged  by  DeCandoUef.  Kunth,  in 
1828  X,  considered  that  the  albumen  of  Graertner  consisted  merely 
of  two  large  foliaceous  cotyledons  of  the  embryo,  conferruminated 
together  along  their  margins ;  this  supposition  was  adopted  by 
Endlicher  in  1840§.  This  theory  was  disproved  by  my  analysis 
of  two  species  of  Sirtella  examined  by  me  in  a  living  state :  the 
first  was  mentioned  on  a  former  occasion  || ;  the  second  is  shown 
in  my  analysis  of  Hirtella  Fohlii  from  the  Corcovado :  in  the 
latter  case  the  albumen  is  6  lines  long,  ^  lines  broad,  enclosing  an 
embryo  with  a  small  basal  radicle  and  two  very  thin  oblong  white 
cotyledons  3  lines  long,  1  line  broad.  The  presence  of  albumen 
in  the  seed  of  these  two  species  of  Rirtella  is  therefore  incon- 
testable. 

The  structure  of  the  fruit  of  Lieania  glabra^  Mart.  (£.  cogttUa 
8pruce)f  shows  many  points  of  analogy  between  it  and  Z,  prie- 
matoearpa.  The  drupe  is  of  considerable  size,  seated  upon  a 
peduncle  terminated  by  two  minute,  recurved,  almost  obsolete 
bracts.  In  the  flower  the  small  urceolated  calyx  grows  to  a  large 
size.  The  fruit  is  ovate,  1^  inch  long,  1  inch  broad,  marked  by  8 
or  10  prominently  costate  ridges:  the  ferruginously  tomentose 
pericarp  is  hard,  composed  of  numerous  ligneous  cellules ;  it  is 
unilocular,  and  contains  a  nucleus  considerably  reduced  in  size  by 
drying,  and  is  attached  to  the  base  of  the  cell  by  a  small  hilum. 

•  FructuB,  iii.  p.  40,  tab.  185.  f  Prodr.  ii.  p.  628. 

t  H.  B.  K.  Ti.  p.  274,  tab.  565.  §  Gen.  Plant,  p.  1252. 

II  Journ.  Linn.  Soc.  ^  Fl.  Bras.  fasc.  42,  p.  10. 
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This  nucleus  is  globular,  with  a  small  nipple  (chalaza)  at  its  apex ; 
it  has  a  roughish  surface,  is  7^  lines  in  diameter,  the  indurated 
integument  being  closely  agglutinated  to  it ;  it  is  solid,  and  when 
cut  transversely  exhibits  a  homogeneous  hard  dark  albumen, 
showing  in  the  axis  a  longitudinal  chink,  corresponding  to  the 
position  of  the  slender  embryo  in  Lieania  prismatocarpa ;  but 
here  the  embryo  cannot  be  seen  on  account  of  its  extreme  tenuity, 
and  I  did  not  like  to  injure  my  specimen  in  searching  for  it. 

My  analysis  of  the  fruit  oi  Lieania  heteromorpha*  shows  a  very 
analogous  structure. 

I  will  now  proceed  to  show  the  very  different  organization  of 
the.  fruit  of  Moquilea,  I  first  observed  it  in  examining  that  of 
M.  Tur%uva\.  This  species  is  well  described  by  Sir  J,  Hooker, 
who  noted  the  size  of  the  fruit  but  did  not  analyze  it. 

The  fruit  is  a  dry  drupe,  fusiform  in  shape,  13  lines  long,  4^  lines 
broad  in  the  middle,  acute  at  the  summit,  shortly  narrowing 
at  the  base  to  a  breadth  of  1^  line,  where  it  fits  into  the  hollow  of 
the  persistent  almost  unchanged  calyx,  which  is  5-toothed  to  its 
base ;  the  pericarp,  ^  line  thick,  is  fuscous  brown,  opaque,  coria- 
ceous, and  when  macerated  gives  out  a  red  dye ;  it  is  unilocular 
and  monospermous.  The  most  ready  way  of  examining  its  struc- 
ture is  in  its  dry  state,  without  softening  it  by  maceration,  when, 
by  making  two  opposite  longitudin^  incisions  through  the  peri- 
carp alone,  it  becomes  separated  into  two  halves  without  difficulty. 
In  one  half  vnll  be  foand  the  nucleus,  covered  by  part  of  the 
integument  of  the  seed,  the  other  half  of  the  integument  remaining 
adherent  to  the  inside  of  the  other  moiety  of  the  pericarp.  The 
integument  or  testa  thus  severed  is  found  to  be  bilamellar  in  that 
part  where  the  raphe  is  confined  within  it.  The  raphe  thus 
exposed  to  view  is  seen  to  be  a  network  of  longitudinal  bundles  of 
numerous  fine  spiral  vessels,  with  other  threads  or  bundles 
anastomosing  with  them,  forming  a  reticulated  network  quite 
white.'  The  integument  at  its  summit  is  terminated  by  a  polished, 
fleshy,  conical  chalaza.  The  embryo,  after  the  integument  is  re- 
moved, appears  like  a  solid  body,  cylindrical,  somewhat  pointed 
At  its  chalazal  extremity,  obtuse  at  its  base,  fiiintly  grooved  longi- 
tudinally ;  it  is  10  lines  long,  2^  lines  broad  in  the  middle ;  in  its 

»  Flor.  Bras.  faso.  42,  p.  11. 

t  Lieania  Twriuva,  Cham.  &  Schleot.  Linnea,  ii.  p.  550.  Lieania  aperta, 
Senth.  in  Hook.  Joum.  Bot.  ii.  p.  218.  Lieania  j^vbiftora,  Benth.  L  c.  p.  219. 
Moquilea  turiuva,  Hook,  in  Flor.  Bras.  fasc.  42,  p.  25. 
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transrerse  section.  It  ie  solid  for  some  distance  within  the  peri- 
phery, and  across  it  an  indistinct  line  shows  where  the  margins  of 
the  two  cotyledons  are  there  agglutinated  together,  while  in  the 
centre  it  is  hollow,  where  the  cotyledons  are  free  from  one  another ; 
a  minute  inferior  radicle  is  hidden  in  the  base  of  the  cotyledons. 
The  new  species  mentioned  in  the  title  may  be  thus  described  :— 

MoQUiLEA  OBeAinsKsis,  nob.  Bamulis  glabris,  subtenuibas: 
foliia  elliptico-oblongis,  imo  repente  acutis,  et  in  petiolo  snbde- 
currentibus,  apice  in  acumen  acutum  subito  contractis,Bubooriacei8, 
supra  pallide  ferrugineis,  nervis  immersis,  subtus  fere  concoloribus, 
nerris  fuscis  adscendentibus  costaque  prominentibua,  venis  ttan»- 
versim  reticulatis,  undique  glabris,  nisi  in  junioribus,  unde  pilis 
mollibus  luteo-albis  sparse  pubescentibus,  petiolis  canaliculatis 
limbo  12~15plo  brevioribus :  racemis  axillaribus,  subremote  alter- 
natim  spicatis,  puberulis ;  floribus  parvis,  aggregatis,  sessilibus : 
drupa  sicca,  majuscula,  late  obovata,  conveza,  vix  compressa,  imo 
breviter  stipitata,  calyce  5-dentato  persistente  et  fere  immutato 
suffulta,  1-locularis,  monosperma ;  seminis  structura  iUsB  MoquUea 
Turiuv(B  yalde  analoga.  In  montibus  Organensibus:  r.  v,  et  tieea 
in  herb,  meo  4095. 

I  found  this  plant  in  February  1838.  It  has  much  the  habit 
of  Moquilea  TuriwDa.  Its  slender  branches  are  glabrous;  its 
leaves,  ^  inch  apart,  are  3^-4|  inches  long,  including  the  acumen 
of  6  lines,  |— 1^  inch  broad,  on  channelled  petioles  8  lines  long ; 
spikes  of  the  inflorescence  ^-f  inch  apart,  1^  inch  broad,  supported 
on  a  bare  peduncle  ^  inch  long  ;  flowers  in  bud  |-1  line  in  dia- 
meter ;  drupe  1^  inch  long,  1  inch  broad,  9  lines  thick  in  the 
cross  direction,  rounded  at  the  summit,  suddenly  narrowed  at  its 
base  for  the  length  and  breadth  of  nearly  2  lines,  where  it  is 
seated  in  the  persistent  calyx;  the  pericarp  is  opaque,  minutely 
roughened,  2  lines  thick,  formed  of  reticulated  ligneous  fibres,  is 
hard :  the  seed  fills  the  cell,  is  covered  by  a  brownish  red  polished 
testa,  marked  by  prominent  nervures  corresponding  with  the 
branches  of  the  imbedded  raphe ;  it  is  11  lines  long,  8  lines  broad. 
When  the  opening  of  the  pericarp  is  properly  managed,  the  testa 
may  be  split  so  as  to  show  the  imbedded  beautifully  snow-white 
raphe  in  a  fine  network  of  anastomosing  spiral  vessels,  occupying 
an  area  of  nearly  half  a  square  inch.  The  exalbuminous  embryo, 
nearly  as  long  as  the  testa,  is  oblong,  obtuse,  subcompressed, 
formed  of  two  thick  fleshy  cotyledons  agglutinated  together  at 
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their  margins,  leaving  a  hollow  space  in  the  axis,  where  they  do 
not  adhere  together.  I  must  not  omit  to  mention  that  when  a 
transrerse  section  of  the  seed  is  made  (not  preyiously  macerated), 
the  embryo  is  white,  extremely  hard,  with  the  texture  of  cow- 
horn,  or  nearly  as  dense  as  ivory. 


A  Contribution  to  the  Flora  of  Northern  China. 
By  J.  G.  Bakeb,  r.E.S.,  F.L.S.,  and  S.  Lb  M.  Moobb,  F.L.S. 

[Bead  June  19, 1879.] 
(Plats  XVI.) 

Ib  October  1877  there  reached  Kew  a  collection  of  600  speci- 
mens, made  by  Mr.  John  Eoss  in  the  province  of  Schin  King,  the 
most  northerly  portion  of  the  Celestial  Empire,  and  situated 
between  latt.  40°  and  42^  N.  Owing  to  the  unfrequented  nature  of 
this  province,  and  to  the  rich  returns  which  have  accrued  to  ex- 
plorers in  neighbouring  parts  of  Eastern  Asia,  it  was  our  hope 
to  be  able  to  note,  by  way  of  excursus,  some  facts  of  geogra- 
phical interest.  The  collection,  as  a  whole,  is  by  no  means 
devoid  of  noteworthy  points,  as  is  sufiBciently  evinced  by  the 
discovery  of  such  forms  as  Exochorda  aerratijblia  (an  addition  to 
a  genus  that  has  for  years  remained  monotypic),  Saxifiraga  Bossii, 
Braehifhotyiparidiformis,  and  Betula  exalcUa,  Withal  many  of  the 
specimens  prove  to  be  duplicates,  such  a  number  are  in  too  frag- 
mentary a  state  to  come  to  any  decision  about*,  and  the  flora  of 
Eastern  Asia  is  being  so  rapidly  augmented  by  the  labours  of 
Maximowicz,  Hance,  Eranchet,  and  others  as  to  cause  the  inva- 
lidation of  any  code  of  results  after  a  very  short  period.  Hence 
we  have  relinquished  our  original  intention,  and  content  ourselves 
with  laying  before  the  Society  a  list  with  localities  of  such  of 
the  species  as  could  be  determined,  together  with  descriptions  of 
those  which  seem  new  to  sciencQ. 

EANVBOVLACEiB . 

I 

Clematis  panioulata,  Thhg.    West  of  Chienshan ;  Jaoling. 

Anemone  hbpatica,  X.  (hairy  form).    Kwandien  mountains. 

*  Among  the  fimgments,  we  maj  notice  a  new  Prv/Mt^  near  P.  japonica ; 
a  curious  Centaurea  {^  Bh(q)(mticum),  an  apparently  undesoribed  Bfaodo- 
dendron  near  R,  dUatatuvi,  Miq. ;  a  Tery  large-fruited  Ulmtu  or  Holoptelea, 
seemingly  quite  different  from  any  thing  hitherto  known,  eeyeral  Willows, 
Garioes,  &c. 
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Aeteicokb  csbktja,  TKbg.  Exposed  so.ath  side  of  Fungwhang- 
shan.     Common  on  good  soil  on  mountams  all  over  Afauchuna. 

A.  OSBNUA,  Thbg..i  var.  Sandy  bottom  of  narrow  valley  west  of 
Ngauyang ;  flowers  pale  lilac. — Foliis  minus  incisis,  fioribus  qnam 
in  exempli,  typicis  minoribus  siccitate  brunneis. 

A.  ALTAiOA,  Msch.  Mountain  shades  east  of  Funghwangchung. 

A.  (§  Jnemonanthea)  Eossii,  S.  Moore,  sp.  nov.  (PL  XYI.  figs. 
1  &  2.)  Pilosiuscula,  foliis  radicalibus  solitariis  (an  semper  ?)  longe 
petiolatis,  petiolo  tenui  basi  baud  dilatato,  lamina  tematim  sects 
segmentis  obovatis  varie  incisis  interdum  biflssis,  scapo  tripolli- 
cari,  involucre  3-lobo  vel  3-pbyllo,  lobis  vel  phyllis  valde  iniequa- 
libus  incisis  aut  si  minimis  subintegris,  pedunculo  involucrum 
superante  vel  subsBquante,  floribas  parvulis,  sepalis  5  ovalibus, 
filamentis  flliformibus,  carpellis  octo  oblongis  hirsutis. 

Hah,  in  sylvis  ad  latera  collium  prope  Funghwangchung. 

Ex  affinitate  A,  baiealensis,  Turcz.,  abs  qua  abhorret  foliis, 
fioribus  minoribus,  carpellis  hirsutis.  A,  flaccida^  Schmidt, 
quacum  planta  nostra  melius  comparari  debet,  distat  ob  involu- 
crum omnino  diversum  et  flores  minores  et  stamina  pauciora. 

AnoNis  APPENIKA,  X.,  var.  daytjbioa,  Ledeb,  Corean  G&te  ; 
shady  foot  of  mountain.     Woods  south  of  Corean  Oate. 

Eaihjnctjlus  sclebatus,  Z,  Dry  sandy  bed  of  Hwun  Eiver, 
west  of  Sarhoo.     Boadside,  Chienshan. 

E.  ACBis,  X.  Woody  hill  south  of  Hingjing.  Marshy  valleys, 
Yoongdien  and  elsewhere. 

E.  BEFENS,  X.    East  of  Monkden. 

E.  PEKKSTLTANicus,  X.  (E.  chineusis,  JBge,),     Chienshan. 

E.  ATJBiooMTJS,  X.  Moist  hill-side,  east  of  Funghwangchung. 

Caitha  palustbis,  X.  Marshy  valley,  Yoongdien.  Marshy 
ground  east  of  Corean  G-ate. 

Ebantuis  stellata  ?,  Maxim.  Nari'ow  valleys  east  of  Fungh- 
wangchung, in  woody  shade.  The  specimen  is  a  dwarf  one,  and 
in  an  early  fruiting  condition. 

Fjeonia  albitloba,  Fall,    East  of  Fooling. 

P.  obbogbton,  S,  Moore  (sp.  nov.).  Caule  flexuoso,  foliis 
longc    pctiolatis   biternatis,  foliolis   mombranaceis   lanceolate- 
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obovatifi,  lateralibus  Bubsessilibus,  termmali  longiua  petiokto, 
omnibiis  facie  superiore  glabris  inferiore  appresse  pilosulis,  car- 
pellis  duobus  oblongis  glabris,  stigmatibus  breyibus  recurvis 
baud  retortis. 

Hob,  Kwandien  ad  latera  montis. 

Sadix  deest.  Foliola  iis  P.  ohovata,  Maxim.,  sat  similia.  Flores 
circiter  9  cm.  diam.     Petala  elliptica,  an  lutea  P 

Distat  a  P.  obovata,  Max.,  numero  prsBcipue  vero  forma  carpel- 
lorum  stigmatibusque  baud  retortis,  forsan  itaque  petalorum 
colore ;  a  P.  Wittmanniana,  Hartm.,  carpellis  oblongis  glabris. 

Mekispebhacsje. 
MsNisPBBMUM  DATTJBicvir,  DC.      Jaoling,  Fangwbangsban 
and  elsewhere. 

Bebberide^. 
Emmedittm  tiolaceum,  Dne,  Sf  Morr.     Label  of  locality 
mislaid. 

E.  MACBASTTHUM,  Dfie,  ^  MoTT.  Hill-sidcs  from  Cbangdien  to 
Qnandien ;  seen  nowhere  else. 

JsFTEBSOinLA  DTTBiA,  Bth.  ^  Hooh.f.  (Plagiorhegma,  Maxim,), 
Woody  yalleys  south  of  Corean  G-ate.     Fungwhangshan. 

Bebbebis  ohinsksis,  Berf.  South  of  Hingjing.  East  of 
Fooling.    Sarhoo. 

LEOirriGB  incBOBBHYircHA,  8.  Moore,  sp.  nov.  (PL  XVI.  figs.  3 
&  4).  SubspithamsBa,  glabra,  caule  ascendente,  foliis  floralibus  bis 
tematim  sectis  interdum  fere  bitematis  yel  segmentis  intequaliter 
arguteque  trilobis  segmentis  ultimis  oblongis  vol  oblongo- 
oblanceolatis  obtusis  emarginatis  vel  obscurissime  cuspidatis  basi 
truncatis  yel  leyissime  cordatis  yenosis  membranaceis,  stipulis 
magnis,  bracteis  amplis,  pedicellis  gracilibus  saltem  duplo  bre- 
yioribus,  sepalis  oboyatis  5mm.  longis,  petalis  baud  yisis,  stamini- 
bus  quam  sepala  paidlo  breyioribus,  oyario  oyoideo,  stylo  bre- 
yissimo,  oyulis  duobus,  capsula  depresso-subglobosa  yalyulis 
quinque  subsequalibus  acutis  ad  medium  dehiscente,  seminibus 
duobus  compressis. 

H(ib,  in  proyincia  Schin  King  loco  non  indicate. 

X.  altaica.  Pall,  discedit  foliis  floralibus  diyersiformibus  cras- 
sioribus,  stipulis  minoribus,  floribus  majoribus,  capsulis  majo- 
ribus  4-8permis  yalyulis  breyioribus  ac  latioribus. 
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Leontice  micboebtnoha,  var.  venoba.  (PI.  XVI.  fig.  6.)  Hu- 
milior,  foliis  floraiibus  integiis  yel  insequaliter  bilobis  lanceolatis. 
Hah,  ia  montibus  prope  Kwandien  mense  Apr.  florena. 

Papatebacejb. 

Chslidokium  hajus,  L.  Changdien.  Fooling.  Corean 
Gate. 

Sttlophobttm  japonigum:,  Miqi,  Shadj  hill-side  east  of 
Funghwangchnttg. 

FUMABIACEiB. 

DiCENTBA  8FE0TABILI8,  DO.    Mountaiiis  of  Salmaji. 

GoBYDALis  AUBEA,  Wtlld.,  var.  sFECiosA,  BffL  ^  Mooek. 
Narrow  mountaiQ-gorges  east  of  Fimghwangchung.  Kwandien 
valley. 

C.  BSMOTA,  JPisch.  Shady  woods  forty  miles  east  of  Fimgh- 
wangchung. 

C.  BEMOTA,  Ft8ch,y  Tar.  LimfiABiLOBA.  Dry  mountain-sides, 
Fungwhangshan. 

C.  BOLiDA,  Sm.f  a.  TTPiOA.  Shady  mountain-woods  forty  miles 
east  of  Fimghwangchung.  Marshy  ground  west  bank  of  Yaloo, 
about  N.  lat.  42°. 

C.  soLiDA,  Sm.y  )3.  BOTUNDiLOBA.  Dry  mountain-side,  Fung- 
whangshan. 

Cbucifeb^. 

Cabdamine  macbophylla,  Willd,     Kwandien.     Chienshan. 

NASTTmTiTTM  PALTTSTBE,  DC.    West  of  Safhoo. 

Dbaba  kemobosa,  L,  Jaoling.  Exposed  south  side  of 
Fungwhangshan. 

DoiirrosTEKOK  dentatus.  Bge,    Ghienshan. 

Thlaspi  abtensb,  L.    Fooling.  South  of  Hingjing.    Jaoling. 

Lepidium  latipolium,  Z.     Chienshan. 

L.  BUDEBALE,  X.    East  of  Fooliug.    Monkden. 

Capsella  Bubsa-pastobis,  L.  Fields  south  of  Corean  Gate. 
Changdien  valley. 
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YiOLAOEjE. 

Viola  bifloba,  Z.,  var.  stipulis  panris  deltoideis.  Valley 
east  of  Funghwangchung.  Small  shady  stream-bank  among 
hills  south  of  Corean  Oate. 

V.  Patbinii,  DC.  Changdien,  Quandien  mountains,  and  else- 
where. 

V.  CAHIKA,  X.,  /3.  ACTJMnrATA.      FoollDg. 

V.  CAuriNA,  Z.,  var.  West  of  Ngaiyang.  A  form  intermediate 
between  ol,  typica  and  /3.  acuminata,  having  the  habit  of  the  former 
and  the  sparse  pubescence  of  the  latter. 

V.  mwATA,  i.,  var.  disseota,  Turcz,  Kwandien  mountains. 
Walls  and  hill-sides,  Yoongdien. 

V.  TEBECUiTDA,  A.  Gray,     Chienshan. 

V.  TABIS0ATA,  FUch,  Dry  bank  of  small  stream  south  of 
Corean  G-ate.    Valley  east  of  Funghwangchung. 

V.  HiBTiPES,  S,  Moorey  sp.  nov.  (PI.  XVI.  fig.  6.)  Quadripolli- 
caris,  foliis  ovatis  e  basi  profunde  cordatis  in  petiolum  elongatum 
marginatum  piloso-hirtum  attenuatis  margine  crenatis  glabris, 
stipulia  circiter  ad  medium  adnatis,  pedunculo  tenui  folia  SBquante 
piloso-hirto  sub  flore  glabro,  bracteis  linearibus  juxta  medium 
pedunculum  glabris,  sepalis  firmis  lanceolatis  acutis  vel  acutius- 
culis  5-nerYiis  glabris,  auriculis  brevibus  deltoideis,  flore  magno 
forsan  pallide  violaceo,  petalis  lateralibus  barbatis,  calcari  magno 
obtuso,  ovario  puberulo,  capsula . 

JIah.  in  montibus  prope  Kwandien  mense  Apr.  florens. 

F.  phalaeraearpay  Maxim,  proxima,  abs  qua  ut  ex  descriptione 
optima  patet  foliis  glabris  sepalisque  lanceolatis  discedere  vi- 
detur.  Ab  omnibus  varietatibus  F.  Fatrinii,  DC,  cujus  formam 
aberrantem  priusquam  esse  existimavi,  distat  pedunculi&  pilosis, 
sepalis  firmioribasconspicuenervosis  brevius  auriculatis,  floribus 
majoribus,  necnon  aliis  notis.  / 

POLTGALAOE^.  / 

PoLYOALA  sTBiBiCA,  X.,  var.  tekhifolia.  Chienshan.  Jao- 
ling. 

P.  japonica,  Tkhff.     Corean  Gate ;  Changdien  hill-sides. 
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Cabxophtllb^. 
SiLBNE  APBiCA,  IhtTcz.^  vaT.  (S.  Oldh'amkna,  Tmrez).    East 
of  Fooling. 

Stellabia  aqxtatioa,  Fries  (sub  Malachio).    OhienBlian. 

TiLIACEJS. 

TiLiA  MANDSHrBiCA,  Bupr,  ^  Max,    Chienahan.    ''Pwanmoo 
Tree." 

OXALIDEiB. 

OxALis  OBTBiANQULATA,  Max.   Shady  gully,  Kwandien  moun- 
tains. 

O.  AGBTOSELLA,  L,    Modaoliug. 

O.  coBKicuLATA,  X.     Ghieushan. 

BUTACSJ;. 

DiGTAiCNUS  Pbaxikella,  Fer8,    West  of  Hiogjing. 
AiLAiSTTHUS  OLANDULOSA,  Besf.    Chienshan. 

CELASTBnrEJS. 

EcroNYMrs  Bunoeanus,  Max,    Chienshan. 
E.  Thtjkbebgiaktjs,  JS/.    Eungwhangshan. 

E.  Thtjnbebgiantjs,  JBZ.,  var.  Hingjing.  Folia  subtus  secus 
nervos  puberula. 

Bhaknacejb. 
Bhamitus  cbenatus,  S.  if  Z.     Chienshan. 
ZiZYPHTJS  TULOABis,  Lomk.,  var.  iiTEBMis.     Chienshan. 

Sapittdaceje. 
AoEB  SiEBOLDiAKUM,  Jff^.,  vaf.  P  Cbaugdieu.  Differs  from 
the  type  by  reason  of  the  larger  more  hairy  tegmenta,  young 
leaves  clothed  as  in  A,  japonieum,  and  apparently  shorter  pedi- 
cels. It  is  perhaps  a  new  species  intermediate  betwe&n  Jt^- 
nicum  and  Sieholdianum',  but  the  specimen  is  in  too  unsatiafiic- 
tory  a  state  to  warrant  doing  any  thing  further  with  it. 

AcBB  PiOTUM,  Thb^.y  var.  P  Kwandien.  The  lobes  of  the  leaf 
are  obscurely  lobulate,  and  the  nervos  pubescent  on  the  under- 
side.   "Saitree." 
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AMPELIDEiE. 

ViTis  PBWTAPHTLLA,  Thhg,    Jaoling. 

V.  AHUBBirsiSy  Bupr,  Jaoling,  on  trees,  but  often  covering 
rocks.    Sweet  small  grape. 

LEGUMTNOSiB. 

Melilotxts  pabvifloba.,  Besf,    Fooling. 

IiTDiooFBBA  MA.0BOSTACHTA, -By<?,   Chionshan/  (Forma  parva.) 

AsTBAOALUS  CHnTEiTSis,  L,  fih    West  of  Chienshan. 

ViciA  PSBuno-OEOBirs,  FUch,  Sf  Mey.^  var.  ?  Eemarkable  from 
the  more  nomerons  and  larger  leaflets  and  longer  and  stronger 
tendril  than  in  the  type.  There  is  also  no  diminution  in  the 
number  of  the  leaflets  proceeding  upwards.  It  may  possibly  be 
a  new  species. 

Obobus  lathtboides,  Z.    Chienshan. 

Lathtbus  PALtrsTBis,  X.,  var.  Jaoling.  Foliolis  angustis,  2- 
vel  4-jugi8  cirris  fere  obsoletis. 

BoSACEiE. 

BuBUS  CBAT^GiFOLiTJS,  Bge,     Chienshau. 

Pbunus  tombntosa,  Thhg,    Saimaji. 

P.  PsEVDOCEBASuSy  Lld^    Mountains  north  of  Saimaji. 

P.  Padus,  X.,  Tar.  pubescei^s.     Jienehang. 

P.  SsiOBi,  Schmidt.    Woods  of  Fooling. 

P.  JAPONiCA;  Thhff.  Kwandien  mountains.  Mountains  Corean 
Gate,  Funghwangchung,  and  elsewliere. 

ExocHOBDA  SEBBATiFOLiA,  S,  Moore  {RooJc,  Ic.  PI.  t.  1255). 
Narrow  gully  beside  mountain-stream,  west  of  Hingjing.  Found 
nowhere  else. 

PoTEKTiLLA  supiKA,  Z.     West  of  Chieushan. 

P.  MTJi/riFiDA,  L.    Jaoling.     Fooling. 

P.  CHiNEKSis,  Ser.     Chienshan. 

P.  FLAQELLABts,  Willd,    Sarhoo. 

Geum  stbiottjm,  Ait.    Chienshan. 

LTNN.  JOUKK. — BOTANY,  TOL.  XTTI.  2  E 
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EosA  MULTIFL0BA9  TKbg.    Chienshiin. 

E.  DAVUBiCA,  Fall.    West  of  Chienslian. 

Ptbus  baccata,  It.  North  of  Saimaji.  South  of  Hingjing, 
and  elsewhere. 

F.  OHiKENSis,  L.    Kwandien  mountains,  Jaoling. 
CBATiBOTJS  Fii!rKATiFiDA,  Bge,    Eooliug.    Ghienshan. 

SAXIFBAOEiB. 

Saxifbaoa  (§  Ibomebia)  Eossir.  Oliv.  {Hook.  Ic.  PI.  1. 1258). 
TTiIIr  south  of  Corean  Gate  and  elsewhere,  on  almost  inacceesible 
and  bare  rocks ;  called  by  some  *'  Manchurian  Ivj." 

Dbittzia  gbandifloba,  Bge.  £wandien  mouDtains.  South 
of  Hingjing ;  sheltered  rocky  sides  of  mountains  east  of  Fungh- 
wangchiing. 

Philadelfhtjs  coBOKABivSy  L.,  var.  TEiririFOLnrs.    Ghienshan. 

P.  coBONABivs,  L,f  var.  Ghienshan.  A  form  intermediate 
between  vars.  a  and  17  of  Maximowicz,  who  has  also  seen  such 
(Eev.  Hyd.  As.  Orient,  p.  42). 

CHBTSOSFLEifriirM  FLAGEixiFEBUM,  Sohmidt    Kwandicu. 

C. ,  sp.  nov.  ?    East  of  Funghwangchung.    This  has  the 

lesS  of  ipharospermum,  Max.,  and  inflorescence  of  pUosumy  Max. 

AnoxA  HOSOHATELLorA,  L.  Fungwhangshan  and  Funghwang- 
chung. 

EiBBS  FETBJBUH,  Wulf,  Toougdien.  A  variety  with  dense 
racemes. 

Gbassxjlace^. 
Sedum  aizoon,  L.    Ghienshan. 

TlMBELLIFEBiB. 

AvTHBiscTJS  NEMOBOSA,  M,  B.    Jaoling. 

Sakicula  bubbifloba,  Schmidt,    Kwandien  mountains. 

Abaliace^. 

Abalia  SPINOSA,  Z>.  Fungijvhangsban.  Leaves  edible.  Spines 
fall  off  when  the  tree  grows  some  height. 


Digitized  by 


Google 


floba  of  northebn  china.  383 

Capbifoliaceje. 

ViBFBWTJM  BUBEJAETicxTM,  JBffl.  If  Herd.     Changdien. 

V.  OFTTLVs,  L.    Changdien. 

LoKiCEBA  ExTPBEOHTiAKA,  Egh    West  of  Hingjing. 

L.  Maackii,  Rupr.     Jaoling  woods.      South  of  Hingjing. 
Fimgwhangshan. 

DiEBYiLLA  YEBSICOLOB,   S,   S[  Z,      Chienshan.      Kwandien 
moiiniainB.    West  of  Hingjing. 

Sambucusbacemosa,  L.  Wide  valley  west  of  Hingjing;  Toong- 
dien;  Chienshan. 

BuBIACEiB. 

OaIiIUM  Apabine,  L.     Chienshan. 

Yalsbianejs. 
Vai^sbiaka  offigikalis,  L,    Jaoling. 

Composite. 

Senecio  campestbis,  L,    Hills  south  of  Coreau  Gate.    Ex- 
posed south  face  of  Fungwhangshan.     Jaoling. 

Atbacttlis  OHtNENSis,  BO.    South  of  Hingjing. 

CiBSiUM  SEOETVM,  Bge.    Jaoling. 

Hemi  8TEPTA  LTBATA,  Bge.     Chienshau. 

Gebbeba  anaiitdbia,  ^ehi.  Bip.    Changdien.    Exposed  south 
face  of  Fungwhangshan. 

ScoBZOKEBA  HAGBOSPEBMA,  Turcz.,  var.  foliis  angustioribus. 
Jaoling. 

S.  ATJSTBIAOA,  Wtlld.,  var.     Fungwhangshan.     Humilis,  foliis  • 
Bublinearibus  vaginis  intus  comosis,  pedunculis  perbrevibus,  inro- 
lacri  bracteis  sparsim  comosis,  capitulis  majgnis. 

S.  AxrsTBiACA,  Wtlld.    Jaoling.    Fungwhangshan. 

AcHTBOPHOBUB  OBAiTDiFLOBUS,  Ledeb.     Chienshan. 

Tabaxacum  officikale,  Wigg-    Exposed  south  face  of  Fung- 
whangshan.    Jaoling.     Pass  west  of  Ngaiyang. 

Lactuca  tebsicolob,  BC.    West  of  Sarhoo.      Jaoling  and 
elsewhere. 
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LA.CTUCA  (IxEBis)  BAMOSissiMA  {Gray).    .  Fields  wuth  of 
Gorean  Gate  ;  west  of  Sarhoo ;  Jaoling. 

CAMFAIHTLACEiB. 

Campanula  punctata,  Latnk.    ChienBhan. 

Ebicacxa. 
Bhododendbon  micbanthum,  Turcz.    Chienjqiian. 

Pbimulace^. 
Pbimula  cobtusoides,  L,    Moist  valleyB  east  of  Funghwang- 
cbung. 

Anbbosaoe  saxipbaoifolia,  Bge.    Fungwhangshan. 
A.  FiLTPOBKis,  Beiz.     Sarhoo. 
Ltsimachia  babystachts,  Bge.    West  of  Chienshan. 
L.  CLETHBOiDES,  Buby,    Chienshan. 

Olbinejs. 
Stbtnoa  vulgabis,  L,    Chienshan,  top  of  mountain  (in  fruit). 

ASCLBPIADEJB. 

ViNCETOxicuM  stbibicum,  Dns.    East  of  Monkden.    West 
of  Chienshan.     South  of  Hingjing. 

Gentianeje. 
Gentiana    Thunbbbgii,  DC,     Fungwhangshan.      Exposed 
mountain-side,  Corean  Gate. 

CONVOLVULACE^. 

Calysteoia  acetosellipolia,  Turcz.  Sarhoo.  Boadsides  bj 
cultivated  fields  throughout  Manchuria. 

CONVOLTULUB  ABTEN8IS,  L.      SarhoO. 
BOBAGINEJB. 

Tbigonotis  pedunculabis,  Bth,     West  of  Sarhoo. 

Omphalodes  sebicea,  Max.^  var.  West  of  Ngaijang.  South 
of  Hingjing.  Foliis  radicalibus  longius  petiolatis,  petiolis  sab- 
glabris. 

EcHiNosPEBMUM  Lappula,  Lehm.     East  of  Fooling. 
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Bbachtbotbts  pabidifobmis,  Max.^  Oliv,  in  Rook.  Ic.  P/. 
1. 1254.     ChiensliaD.     Kwandien  mountains. 

SCBOPHXTLABIACJB^. 

Mazus  stachtdipolius,  Max,  (M,  vilheuSj  Hemsl.).    Jaoling. 

Labiate. 

Lamiuh  petiolatum,  Boifle,    South  of  Corean  Gate. 

Mabbubium  incisvm,  Bth,    Jaoling.    Monkden. 

Saltia  plbbeia,  B.  Br.     Chienshan. 

NsPETA  GLEGHOHA.    Wost  of  Hingjing  and  elsewhere. 

DBACOCEPHAI.TJM  siNENSE,  S.  Moore,  sp.  nov.  (PL  XVI.  fig.  7.) 
Caule  e  rhizomate  crassiusculo  debili  apprpsse  pilosulo,  foliia  longe 
petiolatis  cordatis  vel  ovato-cordatis  crenato-serratis  demum  pube- 
roliSyVerticillastris  l-3-floris,pedice11i8  calyce  brovioribus  interdum 
fere  obsoletis  juxta  yel  infra  medium  bracteas  duas  minimas  seta- 
ceas  gerentibus,  calyds  patenti-pilosuli  lobis  lanceolatis  acutis  tubo 
multoties  brevioribus,  tribus  posticis  in  labium  posticum  coalitis, 
corolla  majuscula  caljcem  plusquam  duplo  superante;  nucul» 
ignotas. 

JIah,  In  montibuB  prope  Kwandien  et  ad  Yoongdien  mense  Apr. 
florens. 

A  near  ally  of  B.  uriieifolium,  Miq.,  which  I  formerly  referred 
to  Nepeta  (§  Maeronepeta),  but  which  appears  to  be  a  true  Bra- 
cocephalum  on  account  of  its  bilabiate  calyx. 

Pbui^ella  vtjlgabis,  L,    Chienshan* 

CHEKOPOBIAOEJi:. 

Chekopodium  ficifolitjh,  Stn.    Monkden. 

POLTGONACEiB. 

PoLTGOKUM  Fagoptbum,  L.  Chienshau. 
P.  BiBiBiCTJM,  Loam,  West  of  Ghienshan. 
BuiiEX  AOETOSA,  L,    Chienshan. 

Saktalacejb. 
THBsrcTM  OHunsKSE,  L,    Jaoling. 

LOBAKTHACEiB. 

VisctTM  ALBUM,  L.  Jaoling.  Common  ;  grows  chiefly  on 
Willows ;  berries  red  or  yellow. 
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Aristologhiea. 
AsARUM  SiEBOLDi,  Miq,    Kwandien. 

CHLORAKTHACEiE. 

Chlobanthus  japonicus,  Sieh.    Kwandien  mountains.    East 
of  Funghwangchung. 

EuPHORBIACE-fi. 

Euphorbia  Esula,  L.    South  of  Hingjing. 
Securineoa  bamiplora,  Mull,  Arg,     Chienshan. 

ULMACEiE. 

Hemiptelea  Davidii,  Flinch,    Fooling 

Ulmtjs  oampestris,  L,    Kwandien.    South  of  Hingjing. 

Celtis  binekbis,  Fers.     Chienshan. 

Betulaceje. 

Betula  exalata,  S.  Moarey  sp.  no?.  (PI.  XVI.  figs.  8-10.) 
Bamulis  fertiiibus  pubescentibus,  foliis  ovatis  acutis  obtusisve  ban 
truncatis  insqualiter  et  argute  serratis  glabris  nervis  (et  prscipue 
ad  pagiuam  inferiorem  nervulis)  appresse  hirtis  exceptis,  utrinque 
6-8-nerviis,  gemmis  puberulis,  strobilis  cylindricief,  samaris  ad  nu- 
culam  siDiplicGin  reductis. 

Hah,  In  summis  coUium  prope  Chienshan  (1000  ped.  alt.); 
Jienchang.     "  Ulmus  "  Sinensium. 

Folia  usque  ad  4  cm.  long,  et  35  cm.  lat.,  pagina  inferiore  pal- 
lidiore  punctis  resinosis  obscurissime  obsita ;  serraturis  apice  in- 
duratis;  petiolo  sedipollicari  hirto.  Strobili  subsessiles,  erecti 
vel  Icviter  declinati,  1*5-2  cm.  longi ;  squamsB  ciliata),  basi  cuncatie, 
lobis  linearibus  lateralibus  intermedio  duplo  brevioribus. 

Ob  samaras  exalatas  discedit,  nisi  fallor,  ab  omnibus  speciebuB 
hucusque  cognitis,  et  forsan  in  sectione  propria  ponenda.  B.chi- 
nemiy  Max.  (Fragmenta  p.  47)  proxima,  sed  foliis  baud  rotun- 
datis  squamarum  lobis  fere  subsBqualibus  atque  sanuira  omDiuo 
exaltata  vix  conspecifica. 

Salicace^. 
Salix  geacilisttla,  Miq.    Fungwhangshan. 
8.  EABTLONicA,  L,     Changdicn. 
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PoPULUS  TBEHVLA,  L,      Soutb  of  Hlllgjillg. 

P.  BALSAMIFEBA,  L.f  VOT.  LA.TJBIPOLIA.      CoreOIl  Oatc. 

CuPULIPEBiB. 

CoBTLus  AvELLANA,  L,    Corean  Ghkte. 

QvEBCTJS  MacGobuickii,  Carruih.    Chienshan. 
Our  friend  Dr.  Trimon  was  kind  enough  to  compare  our  plant 
with  the  type  specimen  in  the  British  Museum. 

Aboibe^. 
AaiSiEHA  SEBBATVM,  Schoit.j  var.     South  of  Ilingjing.     Chien- 
shan. 

Ibidem. 
Ibis  ensata,  2^h^.    Fooling. 

I.  Bossii,  Baker^  Gard.  Ohron.  N.  S.  vol.viii.  p.  809.    Changdieu. 
I.  BTJTHEiriCA,  Ait    Ngaijang. 

LiLIACEiB. 

AsFABAOUS  BATUBicvs,  FUch.    Sarhoo.     South  of  Hingjing. 

A.  oPFicn^ALis,  L,    Fungwhangshan,     Jaoling. 

A.  scHOBEBioiBES,  Kth.    Sarhoo. 

A.  GiBBvs,  Bffe.    Fooling.    Jaoling. 

PoLTGOKATXTM  VULGABE,  Besf.  HiUs  of  Coreau  Ghite.  Soutli 
of  Hingjing.  Kwandien  momitains.  The  specimen  from  the 
latter  locality  shows  tendencies  towards  P.  japonicwn,  Morr.  & 
Dne.  if,  indeed,  that  is  to  be  regarded  as  (^distinct  species. 

P.  VEBTiciLLATUM,  All.    Sarhoo. 

CoNVALLABiA   HAJALis,  L.     South  of   Hingjing.     West  of 
Ngaijang. 
DisFOBUM  sMiLACiNtTM,  A,  Oray,    Chienshan. 
ToTABiA  JAPOKICA,  Boker,    Chienshan. 

T.  Bossn,  Baker  (sp.  nov.).  Caulis  8-9-pollicaris,  dimidio  in- 
feriore  nudo  stricto  glabro,  dimidio  superiore  foliate  flexuoso  pubes- 
cente.  Folia  7  contigua  subpetiolata  2|-3  poll,  longa,  facie  glabra, 
dorso  obscure  pubescentia,  inferiora  subrotunda  obtusiuscula  2 
poll,  lata,  euperiora  oblonga  subacute  I  poll.  lata.  Inflorescentia 
densa  subspicata  7-8  lin.  longa,  bractcis  minutis  dcltoideis,  flori- 
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bus  infimLs  breviBBime  pedicellatis,  reliquis  seesiJibus.  Perian- 
thium  albidum,  1  lin.  longum,  segmentis  oblongo-oblanceol&tis 
obtusis.     Genitalia  inclusa. 

General  habit  and  leaves  of  T,  japonica,  from  which  it  differs  by 
its  subspicate  inflorescence. 

JIab.  Kwandien  Mountains. 

Allium  lineabe,  L.     Chienshan. 

A.  Thunbesqii,  Don.     Chienshan. 

Pabis  obovata,  Ledeb,  Chienshan.  Bank  of  Ngai  River. 
East  of  Ngaiyang. 

Gaoea  lutea,  Ker,'  Woods,  moist  bank  of  stream  Fung- 
whangshan. 

Llotbia  tbivloba,  Baker,  Kwandien.  Narrow  mountain 
gorge  east  of  Funghwangchung. 

GbAM£NE2E. 

Alopecubus  geniculattjs,  L.    West  of  Sarhoo. 

Hiebochloa  bobealis,  H.  ^  S,  Ngaiyang.  Hills  near  Jaku- 
shauy  and  elsewhere. 

Paiticum  manbshubicum,  Max,  (ex  descript.).     Chienshan. 

Agbostis  alba,  Sehrad,    Chienshan. 

Melica  scabbosa,  Trin.    Jaoling. 

PoA  SPHONDTLOIDES,  IWfi.  Chiensban.  Sarhoo.  East  of 
Fooling. 

P.  FBATENsis,  L.    Chienshau.     Jaoling. 

Bbachtpoditjm  stlvaticum,  B.  ^  S,     Chienshan. 

Eltmus  dasystachtus,  Trin.    Jaoling. 

EuLALiA  DEKSA,  Munro.    Fungwhangshan. 

Ajtthistibli  ciliata,  Betz,    Chienshan. 

Cypebace^. 
Cabex  bbeviculmis,  Br,    Hills  south  of  Corean  Gate. 
C.  STENOPHYLLA,  Wahh    Ngaijaug. 

C.  PEDiFOBMis,  C  A,  Mey,  Hills  south  of  Hingjing.  Kwandien 
mountains  and  elsewhere. 
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Cab£xpisifobmi8,^oo^.   ChieDsluui.  Hills  south  of  Hingjing. 

C.  HETBBOSTAcnTA,  Bge.    Jaoling. 

C.  JAPOKICA,  OM^f.     Chienshan.    The  form  with  short  spike- 
lets. 

C.  FALCATA,  Twrez,    Kwandien  mountains.     Saimaji. 

C.  PiGiTATA,  L.     Narrow  mountain-gorges  east  of  Fungh- 
wangchung ;  Corean  Gate. 

G.  cLAirDESTiNA,  Oood,    South  side  of  Fungwhangshan. 

C.  NOTHA,  Kth.    Kwandien  mountains. 

GONIFEBJB. 

fiKXTB  MA880NiAKA,Xam5.    Jaoling. 

Selagiitelles. 

Selaginella  nrvoLTE5B,  Spring.    Shady  side  of  mountains  at 
Fungwhangshan.    Common  on  all  eastern  mountains. 

EQTJISETACEiB. 

Equisettjm  abybkse,  L.    Chienshan. 

FlMCES. 

Okoclea  GEBMAiacA,  WilU.    Chienshan. 

O.  SENSiBiLis,  L.    Chienshan.    Yoongdien. 

WooDsiA  POLTSTICHOIDES,  Uoton.    Chionshan. 

W.  iCANCHUBiEKBis,  Sook.    Chioushau. 

Davallia  Wilfobdh,  Baker.    Chienshan. 

AxiANTUM  FEDATTJM,  L.    Saimaji.    Called  "  Pheasant's  Wing  " 
by  the  natives. 

Chsilaitthes  abgektea,  Hook.    Bock-crevices  south  of  Corean 
Qate. 

Ptebis  AQviLorA,  X.    Chienshan. 

AsPLEiriVM  (Athtbittm)  FiLix-FOBMnTA,  Bemh,    Chienshan. 

Scolopendbitjm  siBiBicrM,  Hook,    Fungwhangshan  and  all 
mountains  in  South  Manchuria. 

AspiDiuH  CBASPEDOSOBUM,  Maxim.    Saimaji. 
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AspiDiUM  TBiFTEBON,  Kunze,    Kwaiiu.en. 

Nephbodium  chinense,  Baker.    Fungwhangehan. 

N.  EBYTHBOSOBTJM,  Hook,     Mountain-gorgos  east  of  Fungh- 
wangchung. 

N.  FiLix-MAB,  Bich»,  var.  elonqatuh.    Chiensfaan.     West  of 
Hingjing. 

PoLYPODiuM  LiNEABE,  Thbg.     Fuiigwfaangshaii. 

P.  LiNEABiFOLivM,  Rook.    Saimaji. 

OsMUNDA  ciNNAMOMEA,  L.     A  veTj  siuall  unlocalized  scrap. 


DESCRIPTION  OF  PLATE  XVI. 

Fig.  1.  Anemone  Roaaii,  8.  Moore. 
2. ,    On.0  of  its  carpels. 

3.  Leontice  miorar^piohaf  S.  Moore. 

4.  *— ^- .    Its  ovary,  magnified. 

5.  L.  microrhyncJui^  var.  venosa. 

6.  Viola  hirtipes,  S.  Moore. 

7.  Dracocephalum  stnensCf  S.  Moore. 

8.  Betula  exaltata^  S.  Mooro. 

9.  Squama  from  ripe  cone  of  same. 
10.  Fruit  of  B,  exaUata^  of  natural  size. 


Euumeratiou  of  Australian  Lichens  in  Herb.  Bobcrt  Brown  (Brit. 
MuB.),  with  descriptions  of  new  Species.  By  the  Bev.  J.  M. 
Cbombie,  F.L.S.  * 

[Bead  June  19, 1879.] 

This  valuable  if  not  very  extensive  collection,  now  deposited  in 
the  Herbarium  of  the  British  Museum,  was  made  between  the 
years  1802-05,  during  the  voyage  of  Capt.  Flinders  to  New  Hol- 
land and  Tasmania.  No  complete  catalogue  of  the  lichens  then 
gathered  was  ever  published  by  Brown,  though  it  is  evident  from 
his  notes  on  several  of  the  species  which  it  contains  that  he  had 
at  one  time  intended  to  do  so.  A  list,  however,  of  species  common 
to  Australia  and  Europe  was  given  in  the  Appendix  to  the  narra* 
tive  of  *  Flinders's  Voyage  to  Australia,*  vol.  ii./(1814),  and  sub- 
sequently transcribed  by  Mr.  Bennett  in  the  'Miscellaneous 
Botanical  Works  of  Robert  Brown,'  vol.  i.  (1866),  pp.  69,  70. 
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This  list,  comprehending  a  few  plants  sach  as  Iiecidea  ^eo^raphica, 
Lecanora  atra,  &c.,  not  present  in  Herb.  Brown,  would,  in  the 
present  state  of  lichenological  science,  require  considerable  rerision. 
The  tracts  of  country  in  which  the  following  lichens  were  collected 
are  New  South  Wales  and  the  adjacent  south  coast  of  Australia, 
the  north  and  south-west  district  of  Tasmania,  or  Van  Diemen's 
Land.  As  is  unfortunately  too  often  the  case,  both  in  the  older 
and  more  recent  collections  of  exotic  lichens,  no  sazicole  species 
are  contained  in  Herb.  E.  Brown,  though  these  would  have  very 
much  added  to  its  value  and  importance. 

Family  Efhebacei. 
Tribe  Ephebei. 

1.  Ephbbe  pubescbns  {Ach,). 

The  plant  is  apparently  referable  to  our  European  species, 
although  in  the  absence  of  apothecia,  and  coming  from  a  region 
so  very  remote,  it  cannot  with  absolute  certainty  be  identified. 

On  moist  rocks,  Qrose  Biver,  sparingly  and  sterile.  Coll.  Br. 
no.  522  a,  s.  n.  Lichen  pubescena, 

2.  Ephsbe  tasmakica,  Cromh.,  sp.  n.  Subsimilis  Ephebwpu- 
hescentif  sed  thallo  olivaceo-fusco  lieviore,  simpliciore,  spermogo- 
niis  pallidis  (receptaculo  pallido). 

Textura  sicut  in  U.  pubeaoente,  sed  apothecia  nondum  visa. 
Spermogonia  in  tuberculis  pallidis  lateralibus  semiglobosis,  hu- 
mido  statu  subincoloribus,  basi  latit.  0*11-0' 14  millim. ;  spermatia 
cylindrica,  longit.  0003-0'004  millim.,  crassit.  circiter  0*0007 
millim. 

On  moist  rocks,  Grose  Eiver,  very  sparingly.  Coll.  Br.  no. 
522  h,  8.  n.  Lichen  puhescena. 

Eamily  Collemacei. 
Tribe  Collemei. 

1.  COLLEMA  IMPLICATTTM,  ITj/L 

On  trees,  Derwent  Eiver,  fertile.  Coll.  Br.  no.  511,  s.  n. 
Lichen  faaeicularia. 

2.  CoLLSMA  LEucocABPiTM,  Ta^l.  {^C.  glaucophthalmum,  Nyl. 
Syn.  p.  114). 

On  the  trunks  of  trees,  Derwent  Eiver,  Tasmania,  and  S.  coast 
of  New  Holland.     Coll.  Br.  no.  549  h,  s.  n.  Lichen  ohduetus. 
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8.   COLLEMA  KIOBESCEVS  (Huds.), 

A  state  with  less  rugoso-plicatulate  thallus^  but  eyidentl j  refe- 
rable to  this  species. 

.   On  the  trunks  of  trees,  Derwent  Eiver,  fertile.     Coll.  Br. 
no.  64i9  0,  B.  n.  Lichen  ohductus, 

4.  Eamalodium  btjcctjlentum  {B.  Br.),  ^yl.,  gen.  et  sp.  n. 
'^  Thallus  oliyaceo-nigrescens  ramalinoideo-divisus,  superficie  te- 
nuiter  longitudinaliter  striatulus,  basi  pallescens,  subdendroideus 
(altit.  circiter  8-9  millim.),  ramis  teretiusculis  insequalis  altitudi- 
nis  (baud  paucis  crassit.  0*5-1*2  millim.) ;  apothecia  rufescentia 
biatorina  (latit.  0*5-0  8  millim.),  in  ramis  thalli  lateralia  vel  sub- 
terminalia,  crassiuscule  marginata ;  spone  Snsd,  ellipsoides,  sim- 
plices,  longit.  0*010-0011  millim.,  crassit.  0*007  millim.  lodo 
gelatina  hymenialis  nonnihilcffirule5cens(thec»  prssertim  tincfcse). 

"  Glenus  distinctum  (quocuin  textura  thalli  convenit)  apotbeciis 
biatorinis,  thecis  cylindraceis.  Thallus  quoad  superficiem  facie 
Stephanaphori,  Spermogonia  arthrosterigmatibus  et  spermatiis 
solitis  Collematum.  Spermatia  longit.  0*004  millim.,  crassit.  vLx 
0*001  millim."— JVJ^Z.  in  lift. 

Amongst  mosses  on  trunks  of  trees,  Biyer  Grose.  Coll.  Sr. 
no.  551. 

Family  Liohsnacei. 

Tribe  Sphabophobei. 

1.  SPH^BOPnOHON  COBALLOIDBS,  JPefS. 

On  rocks,  Table  Mt.,  sterile.  Coll.  Br.  no.  524,  s.  n.  Lichen 
glohiferus. 

2.  Sph^bophobok  austbale. 

On  semiputrid  trunks  of  trees.  Table  Mt.,  sterile.  Coll.  Br. 
no.  517,  s.  n.  Lichen  fragilis. 

Tribe  Stebeocaulei. 
1.  Stebkocaulon  bamulobttm,  Aeh. 

On  rocks,  Table  Mt.,  and  near  Grose  Eiver,  fertile.  Coll.  Br. 
no.  526,  s.  n.  Lichen  ramulosus. 

Tribe  Cladohiei. 
1.  Cladoioa  acuminata  (Ach.), 

On  the  ground.  Table  Mt.,  fertile.  Coll.  Br.  no.  531.  s.  n. 
Cladonia  pulverulenia. 
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2.  Cladokia  abspebsa,  Flk, 

On  the  ground  amongst  mosses,  Table  Mt.,  sterile  and  decor- 
ticated.    Coll.  Br.  no.  635,  s.  n.  Lichen  imperforatus, 

3.  Cladoitia  depobmts,  Hff^m, 

On  the  ground  among  rocks,  Table  Mt.,  sterile.      Coll.  Br. 
no.  530,  8.  n.  Lichen  deformis, 

4.  Cladina  stlvatica  (Hffm,). 

On  the  ground,  Table  Mt.,  sterile.     Coll.  Br.  no.  527,  s.  n. 
Lichen  rangiferinus. 

5.  CltADTA  AOGBEOATA  {Sw,). 

On  elevated  heaths,  Australia,  fertile.     Also  in  its  young  and 
sterile  condition.     Coll.  Br.  no.  532,  s.  n.  Lichen  multiflorus, 

6.  ClADIA  BETIPOBA  (^tfA.). 

On  mountain  heaths,  Australia,  and  sterile.     Coll.  Br.  no.  533 
and  no.  534,  s.  n.  Lichen  cribrosus. 

Tribe  Boccellei. 

1.   fiOCCELLA  HONTAGKEI,  Bel. 

On  maritime  rocks,  S.  coast  of  Australia,  fertile.    Coll.  Br. 
no.  509,  8.  n.  Boccella  P 

Tribe  Siphulei. 

1.  SrPHULA  TOBnOSA  (1%^ J. ). 

On  the  ground,  Table  Mt.,  sparingly  and  sterile.     Coll.  Br. 
no.  501,  not  named. 

2.  Thamnolia  yebmiculabis  {8w,). 

On  the  ground  amongst  mosses  on  the  sides  and  the  summit  of 
Table  Mt.,  sterile.     Coll.  Br.  no.  528,  s.  n.  Lichen  vermicularis. 

Tribe  Bahalikei. 

1.  BAMTTLnrA  genicttlata,  Tayl, 

On  the  trunks  of  trees,  near  Port  Jackson,  jprtile.     Coll.  Br. 
no.  519,  8.  n.  Lichen  fastigiatus. 

Tribe  Usneei. 

1.   USNEA  FLORIDA  (X.). 

On  the  branches  of  trees,  River  Grose,  fertile.     Coll.  Br.  nor 
518  a,  8.  n.  Lichen  floridus. 
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2.   USNEA.  OERATIKA,  Ach. 

Along  with  the  preceding  (5),  fertile  and  sterile. 

Tribe  Alectobiei. 

1.  Nbtbopoqok  melaianthtjb  {Ach,), 
On  rocks,  Table  Mt.,  various  states,  sterile  and  stunted.    Coll. 
Br.  no.  628,  s.  n.  Lichen  uatulatus. 

Tribe  Fabmeliei. 

1.  Pabhelia  srBCAPEBATiTLA,  i^Z.,  sp.  n.  ''  Est  quasi  P.  ca- 
perata  minor,  thallo  deminuto  adnato,  lobis  crenato-incisis  (infra 
etiam  summo  margine  nigris) ;  apotheciis  pallido-testaoeis  ant 
testaceo-rufis  (latit.  1-8  millim.),  concavis,  margine  receptaculari 
tenui  subintegro  vel  obsolete  crenulato ;  spone  ellipsoideflB  vel 
oblongo-ellipsoidejB,  longit.  0*014!-^*017  miUim.,  crassit.  0-007- 
0'008  millim.      lodo  vix  nisi  thecffi  csBrulescentes. 

''  Forsan  species  propria  distincta  a  P.  caperata  et  P.  capera- 
tula,  jam  sporis  minoribus.  Thallus  nee  K,  nee  CaCl  reagens. 
Spermatia  subbifusiformia,  longit.  0005-0*007  millim.,  crassit. 
00005  millim."— i\;5rZ.  in  liU, 

On  the  banks  of  trees,  Derwent  Biver.  Coll.  Br.  no.  589,  s.  n. 
Lichen  prope  Z.  caperatum. 

2.  Pabmilia  tbwuibimis,  Tayh,  Nyl, 

On  rocks,  hills  near  Eiver  Derwent,  fertile.  With  large  apo- 
thecia.     Coll.  Br.  no.  537,  s.  n.  Lichen  amplissimus. 

8.  Pabmelia  tiltacea,  Ach, 

On  the  bark  of  trees,  near  Port  Jackson.  Coll.  Br.  no.  506, 
s.  n.  Lichen  tiliaceus. 

4.  Pabmelia  limbata,  Laur, 

On  rocks,  near  Port  Jackson,  fertile.  CoU.  Br.  no.  544,  s.  n. 
Lichen  pinnatus, 

5.  Fabhelia  conspebsa  (Uhrb.), 

On  rocks,  near  Port  Jackson,  fertile.  .Coll.  Br.  no.  505.  Not 
named. 

Var./.  btenophtllAj^A.  On  rocks  along  with  the  following 
variety,  sterile. 

Var.  MuLTPABTiTA  (R.  Br.).    Thallus  smaller,  lacinitc  narrower, 
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more  diyided,  suberect;  otherwise  as  in  the  type.  On  rocks, 
near  Port  Jackson^  fertile.  Coll  Br.  no.  542  a,  s.  n.  Lichen 
mult^rtUus.  Approaching  somewhat  to  Parmelia  eonstrictans, 
Nyl. 

6.  Pabhelia  attbtbaliensis,  Cromh,,  sp.  n.  Thallus  albido- 
flavescens  opacns,  subtus  nigricans  nudus,  longiuscule  laciniatus, 
laciniis  convolutis  ;  apothecia  non  visa.  Accedit  facie  ad  P.  va- 
ffantem,  Nyl.  Syn.  p.  393.  Thallus  K(CaCl)+  dilute  erythrinose 
reagens. 

On  rocks,  Table  Mt.,  sterile.  Coll.  Br.  no.  525  a,  s.  n.  Scypho- 
phorus? 

7.  Pabmelia  lakata  (Z^.). 

On  rocks,  Table  Mt.,  sterile.  Coll.  Br.  no.  521,  s.  n.  Lichen 
lanattM. 

8.  Pabjielia  luqubbis,  Fers, 

On  rocks,  sides  of  Table  Mt.,  fertile,  with  large  apothecia. 
Coll.  Br.  no.  526,  s.  n.  Lichen  affinis  L.  physodi, 

9.  Pabmelia  placobhodioii)es,  Nyl, 

On  the  trunks  of  trees,  near  Port  Jackson,  fertile.  Coll.  Br. 
no.  514  a,  s.  n.  Lichen  physodes, 

10.  Pabmelia  mtxkdata,  Nyl, 

On  the  branches  of  trees,  Derwent  Biver,  very  sparingly  and 
sterile.     Coll.  Br.  no.  515  a,  not  named. 

Var.  PVLYSBATA,  Nyl,  Laciniae  somewhat  broader,  densely 
and  ipinutely  greyish-white  pulverulent.  On  the  bark  of  Den- 
drosma  lucida^  in  shady  woods,  base  of  Table  Mt.,  sterile.  Coll. 
Br.  no.  550,  s.  n.  Lichen  dendrosnuB. 

11.  Pabmelia  pebttjsa  (Schrank.), 

On  the  trunks  and  brandies  of  trees,  Tasmania,  fertile.  Coll. 
Br.  no.  514  h,  s.  n.  Lichen  physodes, 

12.  Pabmelia  angtjstata,  Pera, 

On  the  bark  of  trees,  near  Port  Jackson,  sparingly  and  sterile. 
Coll.  Br.  no.  515  h,  not  named. 

Tribe  Stictei. 
1.  Stictina  cbogata  (-4cA.). 

On  mountain-rocks ;  locality  not  specified  :  sterile.  Coll.  Br. 
no.  540  ff,  s.  n.  Lichen  erocaius. 
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2.  Stictini.  cjLBFOLoacA  (Del,). 

On  mountain  rocks ;  locality  not  specified :  sterile.  Coll.  Br. 
no.  540  b,  s.  n.  Lichen  cracatus. 

3.  liOBASTNlLSOROBlCVLkTA.  (Scop,), 

On  rocks,  near  Eisdon  Cove,  sterile.  Coll.  Br.  no.  541,  s.  n. 
Lichen  scrohiculatus, 

4.  Sticta  suboa^ebata,  Nyl. 

On  shady  rocks,  Table  Mt.,  fertile.  ColL  Br.  no.  555,  s.  n. 
Lichenfilix. 

5.  Stiota  multipida,  Laur. 

On  wet  mossy  rocks,  near  the  cataract  of  the  river  Anna 
Maria,  fertile.  •  Coll.  Br.  no.  516,  s.  n.  Lichen  dichotomus. 

6.  StICTA  POSSUIATA,  i)**/l 

On  trunks  of  trees,  near  the  Derwent  Biver,  fertile.  Coll. 
Br.  no.  536,  s.  n.  Lichen  linearis, 

7.  Sticta  Fbetoineti,  Del, 

On  rocks,  Table  Mt.,  fertile.  Coll.  Br.  no.  538,  s.  n.  Lichen 
lutissimus. 

Tribe  Pxltigebei. 

1.  Nephboiuttm  cellttlositm  (Aeh.). 

On  moist  shady  rocks,  about  the  cataract  of  the  river  Anna 
Maria.     Colt.  Br.  no.  5i3,  s.  n.  Lichen  antarcticus, 

2.  Peltigeba  carina,  f.  membbanacea,  Aeh. 

Amongst  mosses  on  heaths,  base  of  Table  Mt.,  and  near  Dor- 
went  Biver.    Coll.  Br.  no.  510,  not  named. 

Tnbe  Phtsciei. 

1.  Physoia  ohbtsophthalma  (Z.). 

On  branches  of  trees,  Kent*s  Islands.  Coll.  Br.  no.  545,  s.  n. 
Lichen  chrysophthahnus, 

2.  PHrsciA  STTBEXiLis,  I^yl.,  sp.  n.  *'  Simiiis  Fhyecus  exili, 
Mich.,  sed  thallo  toto  aurantiaco-flavo  et  sporis  nonnihil  minori- 
bus  (longit.  0-011-0-015  millim.,  crassit.  0006-0008  millim.). 
Apothecia  croceo-aurantiaca  (latit.  1-2  millim.),  margine  thallino 
denium  excluso." — ^yl.  in  lift. 
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On  rocks,  Kent's  Islands.  CoIL  Br.  no.  515  5,  s.  n.  Ziehen  eir^* 
iophtkalmut  denudatus. 

8.   PhTBCIA  PICTA  (iS^IO.). 

On  the  smooth  bark  of  trees,  near  Kingstown,  fertile.  Coll. 
6r.  no.  546,  s.  n.  Ziehen  pictuM. 

Tribe  Vicbilicasiei. 

1.  G-TBOFHOSi.  OTUirDBICA,  DO. 

On  rocks,  summit  of  Table  Mt.,  yery  sparingly  fertile.  Coll. 
Br.  no.  558,  s.  n.  Ziehen  prohateideue,  Huds. 

2.  OtbOPHOBA  PBOBOSCmXA,  ^<?&. 

On  granite  rocks,  summit  of  Table  Mt.,  sterile.  Coll.  Br. 
no.  559,  s.  n.  Ziehen  deuetue. 

Tribe  Leoakobsi. 

L  Pahkabia  BUBianrosA  (iZ%n3.). 

On  the  trunks  of  trees,  south  coast  of  New  Holland.  Coll. 
Br.  no.  555,  not  named. 

t  2.  PAmrABiA  BUBioiKAscENS,  Nyl.^  sp.  u.  ^  Subsimilis  Po- 
naria  rubigino8<B,  sed  apotbeciis  biatorinis  et  sporis  minoribus 
(longit.0-000-0-012  millim.). 

''  Thallus  divisionibus  facile  marginibus  crispis  obscure  granu- 
loso-diTisis  vel  microphjllinis.  Apothecia  obscure  rufa  (latit.  cir- 
citer  1  millim.),  subimmarginata  siepe  convexula." — Nyl,  in  litt. 

On  decayed  trunks  of  trees,  near  Derwent  river.  Coll.  Br. 
no.  512,  s.  n.  Ziehen  ^anularis  (nomen  ineptum). 

a  Pakkabia  kiobo-oincta  (Mnt). 

On  the  ground,  summit  of  Table  Mt.  Coll.  Br.  no.  508,  s.  n. 
Lichen  alpieolus. 

4.  Chokdbopsis  sehitibisis  (F,  Mull.)y  Nyl,  ^^  Thallus  pal- 
lido-glaucescens  vel  pallido-virescens  linearis  et  dichotome  lineari- 
diyisus,  planus,  kevis,  rigescens,  divisionibus  divergentibus  (latit. 
drca  2-4  millim.),  invicem  sinubus  sat  rotundatis  separatis, 
apidbus  vulgo  retusis  (dichotomia  nova  incipiente),  subtus 
ochroleucus  vel  albo-flavescens  gkber  (obsolete  rugulosus) ;  apo- 
thecia fusca  prominula  sparsa,  margine^  thallino  integro  cincta." 
--Nyh  Syn,  torn.  ii.  p.  57,  obs. 

LINN.  JOUBK. — BOTANY,  VOL.  XVII.  2  F 
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On  rocks,  Table  Mt.,  Btoile.  Coll.  Br.  no.  626*,  b.  n.  &y- 
phopharus  ? 

Nylander  (l.  e.)  observes  that  the  systematic  place  of  this  pe- 
culiar plant  is  very  doubtful,  on  account  of  only  young  apo- 
thecia  being  present  and  no  Bpcrmogones  being  Yisible  in  the 
specimen  seen  by  him  from  the  Murray  Biver,  Australia,  s.  n. 
Parmelia  semiviridis,  Miill. 

6.  lPBOiLoyLA..KTVis(onjm  (ffffm.). 

On  the  sides  of  rocks,  Table  Mt.  A  very  fragmentary  speci- 
men with  only  three  apothecia  present ;  but  it  seems  quite  iden- 
tical with  the  European  plant.  Coll.  Br.  no.  554,  s.  n.  Ziehen 
hf/pnorum. 

6.  PsoBOMA  sPHnfCTBnnjM  (Mnt). 

On  trunks  and  branches  of  trees,  Derwent  Biver:  fertile. 
Coll.  Br.  no.  533  a,  s.  n.  Lichen  dendroema  similis. 

Yar.  LBFBOLEMA,  iV^/.,  Z.  Camphelly  p.  3. 
Along  with  the  preceding  (i),  fertile. 

7.  PsoBOMA  ASFEBELLUM  (Hmp,)^  Nyl.  ''Thallus  squamulis 
albido-pallescentibus  minutis  constans  crenatis  subdispersis  (rel 
passim  imbricatis) ;  apothecia  pallido-rufescentia  (latit.  circa  1 
millim.),  margine  thallino  fere  crenato  (vel  subintegro)  cincta; 
sporsB  longit.  0012-0016  millim.,  crassit.  OOOS-0009  millim. 
Oelatina  hymenia  iodo  yinose  fulyo-rubescens  (pr»cedente  csru- 
lescentia  tevi).*'— i^Z.  8yn,  t.  ii.  p.  24. 

On  the  bark  of  trees,  sides  of  Table  Mt.  Coll.  Br.  no.  647, 
s.  n.  Liehen  aseendena.  Becorded  also  from  the  Cape  of  Oood 
Hope. 

8.  PsoBOMA  soccATTTM  (B.  £r.\  sp.  n.  Thallus  pallidus  vel 
subflavido-albidus  (K— ),  squamulosus,  squamulis  adnatis  varie 
lobulatis  (latit.  circiter  0'5  millim.),  s®pe  in  grauula  sorediosa  dis- 
Bolutis,  hypothallus  niger ;  apothecia  testaceo-rufa  (latit.  circiter 
1  millim.),  margine  thallino  crenato  cincta ;  sporse  longit.  0*015- 
0017  millim.,  crassit.  0*010-0'011  millim.  Iodo  gelatina hyme- 
nialis  cflorulesoens,  deinde  vinose  violaceo-rubens  (theoee  prsBsertim 
tinctie). 

This  is  an  easily  distinguished  species,  with  the  squamulefl  more 
or  less  scattered  or  subimbricate  on  a  black  continuous  hypo- 
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thallua.    The  spores  sometimes  have  the  wall  produced  at  either 
apex,  which  is  somewhat  acute. 

On  dead  trunks  of  trees,  base  of  Table  Mt.  Coll.  Br.  no.  502| 
8  .  n.  Lichen  soccatus. 

9.  Lecanoba  febbtjoinea  {Suds,). 

On  the  bark  of  trees,  Derwent  Eiver.  CoU.  Br.  no.  503,  not 
named.  In  one  specimen  the  apothecia  are  for  the  most  part 
crenulated  at  the  margins, »f.  crenularia  (With.). 

10.  LiGANOBA  PUNICBA,  Aoh. 

On  the  bark  of  trees,  Middle  Harbour  and  at  Port  Jackson. 
Coll.  Br.  no.  507  and  no.  569,  s.  n.  Lichen  guttatue. 

Tribe  THBLaTBEiCBi. 

1.  Thslotbema  lepadinum,  Ach. 

On  the  smooth  bark  of  trees,  banks  of  Grose  Biver.  Coll.  Br. 
no.  520,  s.  n.  Lichen  P  occuUatus. 

2.  TJboxolabia  sttbocellata,  i^Z.,  sp.  n.  ''  Similis  UrceoJa- 
rice  ocellat€B  (Yill.),  sed  thallo  (albido)  K  lurido-fuscescente  el 
dein  ochraceo-colorato.  Sporae  longit.  0*020-0*024  miUim.,  eras- 
sit.  O'007-O'Oll  millim.  Thallus  facile  etiam  reactione  alkalina 
aecidentali  quoque  in  natura  ochraceus  invenitur.  Forsan  sola 
subspecies  Europ89a)  U.  ocellatwy — Nyl.  in  lUt, 

On  the  ground,  near  Bisdon  Cove.  Coll.  Br.  no,  563,  s.n. 
Lichen  lateritius. 

Tribe  Lbcidbei. 

1.  C(EN000KIUM  IMPLEXIJM,  Nyl, 

On  the  smooth  bark  of  trees  in  shady  woods,  base  of  Table 
Mt.     Coll.  Br.  no.  504,  s.  n.  Lichen  spongiosus. 

2.  Lecidea  ltttea  (DcJce.), 

On  the  bark  of  trees,  near  Derwent  Biyer.  Coll.  Br.  no.  529, 
8.  n.  Lichen  nudue. 

B.  Leoidea  pabvipolia  (Pers,),  Nyl. 

On  the  smooth  bark  of  trees,  Grose  Biver.  Coll.  Br.  no.  552, 
s.n.  Lichen parvtfoliue. 

The  apothecia  are  usually  whitc-pubcscont  around  the  base. 
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4>.  Lecidea  FLiiTDEBSUi  Oramh.^  sp.  n.  Subsimilis  Leeidea 
decoUranti  (cujus  fere  sit  varietas  thaJlo  gilvo-luteo  tenui  Bub- 
Jeproso,  apotheciis  lufceo-rufescentibus,  margine  giivo-lateo,  inde 
quasi  Iccanoroideo).  Paraphjses  graciles.  Spors  ellipsoides 
simplices,  longit.  0*011-0014  millim.,  crassit.  0-005-O006 millim. 
lodo  gelatina  hjmenialis  dilute  cffirulescens  (thee®  pnesertiia 
tinctap). 

Eacics  est  Zeeanora  afiSnis  Lecanora  sareopsi. 

On  the  ground,  Bisdou  Cove.     Coll.  Br.  no.  565,  not  named. 

5.  Lecidea  i3£MABanf  ATA  (B,  Br,),  sp.  n.  TbaUus  glances- 
cens  tenuis  rimulosus,  ambitu  subleprosus ;  apothecia  cameo- 
rufella  convexa  (latit.  0*5-O'9  millim.),  intus  incoloria ;  spone  8me, 
ellipsoide©  simplices,  longit.  0012-0*016  millim.,  crassit.  0-007 
millim.,  paraphyses  mediocres,  epitbecium  et  bjpothecium  inco- 
loria. lodo  gelatina  bymenia  csBrulescens,  deinde  tbeciB  luteo- 
violascentes. 

Comparari  possit  cum  L,  antepodta,  Nyl.,  Lich.  Port  Natal, 
p.  8,  sed  ab  ea  mox  differt  apotheciis  immarginatis  convexia. 

Amongst  mosses  on  the  bark  of  trees,  banks  of  Ghrose  BiTcr. 
Coll.  Br.  no.  591,  s.  n.  Lichen  immarginatua, 

6.  Lecidea  seftosiob,  Nyl,,  sp.  n.  ''TbaUus  glaucescens 
tenuissimus  vel  evanescens;  apothecia  nigra  prominula,  crasse 
marginata,  demum  margine  (obsolete  csBsio-pruinoso)  explanato, 
mediocria  (latit.  0-5-0*7  millim.),  intus  obscure  rufescentia; 
spore  Sdsb,  aciculares  subrectse  19-dl-septat»,  longit.  0*060-0*082 
millim.,  crassit.  circiter  0*004  millim.,  epitbecium  nigrescens,  bj- 
pothecium dilute  luteo-rufescens.  lodo  gelatina  hjmenialis  cae- 
rulescens. 

''  Affinis  est  L,  endoleucw,  a  qua  notis  datis  (apotheciis  intus 
obscuris,  &c.)  facile  distinguenda.  K  nee  epitbecium  nee  hjpo- 
•thecium  reagenda," — NyL  in  litt. 

On  the  bark  of  trees,  near  Port  Jackson.  Coll.  Br.  no.  562, 
not  named. 

7.  Lecidea  tisbsicolob,  Me, 

On  the  bark  of  trees,  Grose  Biver.  Coll.  Br.  no.  548,  s.  n. 
Lichen  atro-cinereus. 

8.  Lecibea  decipiens  (JShrh.), 

On  the  ground,  Bisdon  Cove,  sparingl  j  fertile.  Coll.  Br.  no. 
567,  s.  n.  Lichen  decipiens. 
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9.  LeCIDEA.  CBTBTALLIPIILA,  Ibjf/.,  JS^l 

On  rocks  thinly  coTered  with  earth,  Bisdon  Cove.  Coll.  Br. 
DO.  5&^  8.  n.  Lichen  teuulaiu9. 

10.  LbCIDSA  BI8CIFORMIB  {Fr.)y  Nyh 

On  the  trunks  of  trees,  Fort  Jackson.    Coll.  Br.  no.  557,  s.  u. 
Lichen  eardidus. 
Spores  0-018-0021  millim.  long,  0-008-0011  millim.  thick. 

11.  Leoibba  Paucxliabum  (Somwuf.). 

Parasitic  on  the  thallns  of  Parmelta  caneperiOf  near  Fort  Jack- 
Bon.    Coll.  Br.  no.  505. 

Tribe  Obaphidiei. 

1.  Gbaphis  bophibtica,  -S^J. 

On  the  bark  of  trees,  near  Port  Jackson.  Coll.  Br.  no.  560, 
8.  n.  Opegrapha  pleheja, 

2.  G-BAPmS  tKTBICATA,  Me. 

On  the  bark  of  trees,  G-rose  Biver.  Coll.  Br.  no.  561,  s.  n. 
Opegrapha  dendrUiea, 

3.  MiLAsPiLBA  oiBCUKBBBPEKS,  Nyl.^  sp.  n.  '^  ThslluB  yi^L 
uilus  yisibilis;  apothecia  nigra  cylindraceo-linearia  radiato-con- 
ferta  (latit.  circiter  0'2  milHm.,  longit.  2-3  millim.),  supra  epithe- 
cio  anguste  rimiformi,  intus  sectione  medio  late  alba ;  spone  8na;, 
mcolores  f usiformes  l^septatsd,  longit.  circiter  0018 millim.,  eras* 
sit.  0*006  millim.,  paraphyses  gracilescentes  yiz  regulares.  lodo 
gelatina  hymenialis  non  tincta. 

**  Species  omnino  peculiaris  apotheciis  radiato-confertis  centre 
confluentibuB." — Nyl.  in  litt 

On  the  bare  ground,  rarely  on  stones,  hills  near  Bisdon  Cove. 
Coll.  Br.  no.  ^Qy  s.  n.  Lichen  ambiguiu. 

Tribe  Ptbeiiooabfiei. 

1.  TBTPSTHIELnJM  CBUBimJH,  Mnt. 

On  the  bark  of  trees,  near  Port  Jackson.  Coll.  Br.  no.  668, 
not  named. 
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On  Helvella  califomica.    By  William  Phillips,  P.L.S, 

[Abstract  of  Paper  read  June  5, 1879.] 

Helvella  californica  is  the  name  of  a  new  species  of  frmgos 
described  by  the  above  author,  and  an  account  of  which,  with  a 
plate,  will  be  issued  in  the  next  Part  of  the  Society's  '  Transac- 
tions.* Its  nearest  ally  is  H.  cri^a,  Fr.,  from  which  it  differs  in 
the  colour  of  the  hymeniiim  and  the  stem,  and  in  being  a  larger 
species.  Science  is  indebted  to  Dr.  Harkness,  of  San  Francisco, 
for  the  collection  of  this  new  species,  along  with  other  forms  of 
fungi,  gathered  in  1876  in  the  Sierra  Neyada  MountainB,  Cali- 
fornia. 
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Ferns  of  North  India.    By  C.  B.  Clasee,  F.L.S. 

[Abstract  of  Paper  read  June  19, 1879.} 

The  memoir,  of  which  the  following  is  but  an  epitomized  sketch, 
will  subsequently  appear  in  full  in  the  Society's  *  Transactions.' 
It  comprises  descriptions,  in  English,  with  synonyms,  of  the  380 
ferns  of  Northern  India,  with  notices  of  the  more  important 
varieties,  and  is  illustrated  by  30  plates  of  the  new  species  and 
critical  forms.  It  is  drawn  up  in  the  form  of  an  elaborate  ap- 
pendix to  the  'Synopsis  FiJicum'  of  Hooker  and  Baker;  and 
therefore,  unless  there  is  something  to  add,  the  account  in  the 
Synopsis  is  not  copied. 

Under  *' Ferns"  is  included  all  the  genera  of  the  Synopsis; 
there  is  also  added  a  description  of  the  12  Lycopodiums  and  4 
Equisetums  of  North  India. 

Under  North  India  is  included  all  British  India,  from  Chitta- 
gong  westwards  and  northwards,^  excluding,  therefore,  the  Deccan 
peninsula,  illustrated  by  Beddome  in  his  'Ferns  of  Southern 
India.' 

The  mountains  of  North  India,  from  Kashmir  to  Bhotan  and 
Chittagong,  form  one  large  botanic  province ;  the  whole  of  the 
Deccan,  from  Owalior  and  Chota  Nagpore  to  CeyloUi  forms 
another.  The  Deccan  is  the  remnant  of  the  ancient  southern 
continent,  compared  with  which  the  Himalaya  is  a  thing  of 
yesterday.  The  two  regions,  distinct  alike  geologically  and 
botanically,  arc  separated  by  the  plain  of  the  Ganges  and  Punjab, 
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which,  perhaps  from  its  long  cultivation,  has  no  well-distinct  flora 
of  its  own. 

The  Eems  of  Southern  India  have  been  illustrated  completely 
by  Colonel  Beddome,  who  knows  them  thoroughly  in  the  field  *; 
and  it  will  not  be  easy  to  add  very  much  to  his  account.  Colonel 
Beddome  has  also,  in  his  *  Ferns  of  British  India,'  illustrated  the 
Perns  of  North  India ;  but  he  has  collected  very  little  in  North 
India,  and  his  work  has  been  founded  on  material,  often  scanty, 
forwarded  to  him.  The  scope  of  the  present  paper  is  therefore 
confined  to  North  India. 

The  material  compared  comprises : — Ist,  the  Kew  collection ; 
2nd,  my  own  collection,  which,  so  far  as  North  India  is .  con- 
cerned, is  rather  more  complete  than  the  Kew  collection ;  8rd, 
the  Wallichian  Herbarium :  a  complete  reduction  of  this,  so  far 
as  the  North-Indian  ferns  are  concerned,  is  appended  to  the 
paper. 

The  whole  of  the  descriptions  have  been  written  in  the  Kew 
Herbarium,  with  the  privilege  of  consulting  Mr.  Baker  on  every 
point  as  it  arose.  After  each  large  tribe  was  written  out,  Major 
E.  Henderson,  F.L.S.,  came  to  Kew  and  went  through  the  whole 
material  (except  Wallich's  type  collection)  with  the  MS.  The 
present'  paper  would  therefore  be  better  entitled  by  Clarke  and 
Henderson ;  the  very  few  and  trifling  points  on  which  we  have 
not  agreed  are  specially  mentioned  in  the  paper  as  they  occur. 

The  paper  contains  no  striking'  changes  nor  any  new  genera. 
The  new  species  described  are  but  17  out  of  380.  The  paper  is 
made  up  mainly  of  minute  corrections,  and  attempts  to  define  the 
species  more  closely  in  words.  The  most  important  features  in 
the  paper  are  the  rehabilitation  of  many  old  species  of  Wallich, 
and  the  removal  of  several  imperfectly  known  species  from  the 
positions  assigned  them  by  Mr.  Baker  to  new  genera  or  sub- 
genera.   Thus 

Alsophila  Bmnoniana,  Wallicht  becomes  Hemitelia  Brunoniana. 

Aspidium  feniculaceum,  Hook.,  „  Diacalpe  fieniculiCcea. 

Polypodium  dareteforme.  Hook.,  „  Davalha  dareieformiB. 

Davallia  repeDs,  Baker,  „  Lindsaya  repens. 

Diplasiam  tongifolium.  Baker,  „  Euasplenium  longifohum. 

Atpidium  aikkimense.  Baker,  „  Lastrea  sikkimensis. 

Gouiopblebium  erythrocarpon.  Baker,      „  Pleopeitis  ery throcarpa. 

These  alterations,  it  is  hoped,  are  not  likely  to  be  disputed  by 
those  who  can  inspect  the  new  material. 
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Attempt  is  made  to  fix  more  fully,  and  therefore  more  ac- 
curately, the  habitats.  In  the  '  Synopsis '  Baker  usually  gives 
"  North  India  "  or  "  Himalaya  "  only.  The  moist  climate  of  East 
Bengal  nourishes  a  large  number  of  ferns  in  the  plains.  Of  the 
ferns  collected  rarely,  as  full  habitats  are  given  a^^an  be  got  from 
the  tickets. 

The  confusion  that  has  arisen  from  the  quotations  of  Wallieh's 
numbers  is  very  great,  and  very  difficult  now  to  set  straigbt 
The  general  rule  is  that  the  large-paper  type,  with  the  litho- 
graphed name  of  Wallich  on  it  marked  A  in  the  Wallichiaa 
Herbarium,  is  to  govern  the  name  ofiihe  fern,  and  that  the  B,  C . . . 
and  small-paper  sheets  of  Wallich-s  collection,  distributed  under 
the  same  name,  are,  when  they  differ  from  the  large-paper  A  (as 
is  very  frequently  the  case),  of  no  authority.  But  even  this  plain 
rule  cannot  be  always  acted  up  to ;  the  whole  of  the  duplicate 
sheets  of  Wall.  Cat.  361,  Aspidium  fuscipesy  Wall.,  are  the  fern 
known  (and  figured  by  Beddome)  aAjuseipes ;  but  Wallich's  own 
lai^ge-paper  A  861  is  Nephrodium  Bogenoides^  Baker.  As  Mr. 
Moore  has  already  pointed  out,  the  fern  described  by  Sir  W. 
J.  Hooker  as  Atplenium  Mnlaysonianum,  Wall.  Cat.  191,  is  indeed 
the  fern  of  the  duplicate  sheets  of  Wall.  Cat.  191;  but  the 
whole  of  the  large-paper  Wall.  Cat.  191  is  Asplenium  macro- 
phiflhtm,  while  Wallich's  own  name  for  A,  Mnlaysonianum  was 
A,  Hookerianum,  Wall.  Cat.  2682.  Such  mistakes  are  difficult  to 
remove  entirely  from  the  pages  of  botanic  history  in  the  case  of 
very  common  and  well-known  species,  as  are  the  two  quoted ; 
stiU  more  difficuk  to  deal  with  are  errors  regarding  critical  or 
little-known  species. 

It  haa  not  been  thought  judicious  in  a  paper  of  this  nature  to 
attempt  any  radical  changes  in  the  genera  &c  of  ferns,  though  a 
good  deal  of  matter  bearing  thereon  has  been  collected.  The 
species  are  marshalled  as  in  Hk.  &  Baker's  'Synopsis,'  the 
leading  principle  adopted  being  to  make  as  few  changes  as 
possible. 
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A  Synopsis  of  Golchicaceffi  and  the  Aberrant  Tribes  of  Liliaceae. 
By  J.  G.  Bakbb,  F.E.Sf.,  r.L.S.  ' 

[Read  February  16, 1879.] 

Introduction. — The  present  paper  is  the  sixth  of  a  series  in  which 
I  have  attempted  to  monograph  the  genera  and  species  of  the 
great  natural  order  LiliaceaB<  As  has  been  explained  in  a  previous 
paper,  it  is  most  naturally  separated  into  three  main  divisions 
or  suborders : — 1st.  Liliacea  vera,  marked  by  a  loculicidal  cap- 
sule, an  undivided  style,  and  introrse  anthers ;  2nd.  OolchicacecPy 
marked  by  a  septicidal  capsule,  a  tripartite  style,  and  extrorse 
anthers ;  and  3rd.  Atpa/ragaeetB^  characterized  by  its  baccate  fruit. 
Outside  these  stand  three  aberrant  tribes,  Conantherese,  Liriope®, 
and  Gilliesiess,  which  those  who  are  inclined  to  multiply  the  num- 
ber of  natural  orders  might  plausibly  regard  as  distinct  orders. 
In  the  rotation  in  which  my  papers  have  succeeded  one  another, 
I  have  followed  working  -convenience,  and  not  strict  botanical 
sequence  founded  upon  afi&nity.  The  present  paper  includes  the 
whole  of  ColchicacesB  and  the  genera  and  species  of  the  three  ab- 
errant tribes  just  named,  and,  in  addition,  three  small  tribes  of 
Liliacess  verae  which  are  almost  peculiar  to  Australia,  and  which 
I  treat  now  so  as  to  leave  only  two  well-marked  groups  to  be 
dealt  with  on  a  future  occasion : — ^first,  the  suffruticose  Liliacess 
{Yucca  and  Dasylirion  with  the  Aloinese);  and,  secondly,  the 
tribe  Allie»j  which  only  includes  Gh^ea  and  Nothoscordum  in  ad- 
dition to  its  large  type  genus. 

The  suborder  Colchicacese  includes  39  genera  and  153  species. 
Of  the  three  suborders  of  LiliacesB,  it  includes  by  taj^  the  greater 
number  of  genera  which  deviate  from  the  subordinal  characteris 
tics.  In  a  large  number  of  the  genera  the  dehiscence  of  the 
anther  is  by  no  means  definitely  extrorse.  In  TTvularieffi,  the  tribe 
of  Colchicaceffi  which  includes  the  largest  number  of  genera,  the 
styles  tLXfi  more  or  less  combined.  In  Anguillarieaa,  Heloniead, 
Tofieldie»,  and  some  of  the  genera  of  UvulariesB  the  dehiscence  of 
the  capsule  is  loculicidal.  Altogether  24  out  of  39  genera  deviate 
more  or  less  from  the  ideal  Colchicaceous  type  in  the  direction  of 
LiliacesB  versB ;  so  that  it  seems  utterly  hopeless  to  attempt  to 
keep  up  Golchicacesd  or  Melanthiace»  as  a  distinct  natural 
order,  as  has  often  been  proposed.  Out  of  the  seven  tribes  here 
adopted,  Golchiceae,  Merenderesd,  and  Veratrese  are  the  only  three 
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in  which  all  the  characters  just  stated  as  characteristic  of  tbe 
suborder  are  found  combined.  The  other  four  tribes,  Anguilla- 
riesB,  Uvularie®,  Helonie»,  and  Tofieldie®  deviate  from  it  more  or 
less  decidedly. 

Another  point  to  be  noticed  is  that  amongst  the  genera  placed 
under  Colchicacesd  we  find  by  far  the  greater  number  of  thdae 
regarded  as  Liliaoese  which  recede  conspicuously  from  the  ideal 
Liliaceous  type,  or  connect  Liliacese  with  other  natuM  orders. 
The  principal  Colchicaceous  genera  that  fall  under  this  head  are 
the  following,  viz. : —     • 

Weldenia,  Segments  of  the  perianth  three  instead  of  six. 

Hewardia,  Stamens  three,  and  leaves  equitant  and  disti- 
chous. An  excellent  connecting  link  between  Liliacess  and 
Iridaceso. 

Milligania,  by  its  inflorescence,  habit,  and  pilose  leaves  and 
flowers  much  resembles  Astelia. 

Ghionographia.  Three  perianth-segments  suppressed,  and  fila- 
ments nearly  or  almost  suppressed. 

Stenanthium  and  Anticlea,  Perianth  at  the  base  adnate  to  the 
ovary. 

JPleea,  Leaves  distichous.  Stamens  9-12.  Seeds  tailed  at 
the  tip. 

THantha,  Leaves  distichous.  Seeds  tailed  at  both  ends,  as  in 
Narthedum  and  Juncus. 

Tqfieldia.  Leaves  as  in  the  two  last,  but  the  seeds  not 
tailed. 

FetroBavia,  A  true  parasitic  Saprophyte,  with  all  the  leaves 
rudimentary  and  scariose,  and  an  apocarpous  trimerous  pistil. 

Scoliopus,  Ovary  unilocular,  with  three  parietal  placentas. 

A  certain  number  of  the  Gape  and  Australian  genera,  as 
Wurmhea,  Anguillaria,  Dipidax^  and  Burehardia,  by  the  firm 
texture  and  persistent  duration  of  their  flower-wrappers,  recede 
from  the  Liliaceous  type  in  the  direction  of  JuncacesB.  A  large 
number  of  the  Veratreae  and  Helonieae  are  decidedly  polygamous— 
a  character  almost  unknown  in  Liliacesa  verse,  but  found  in  several 
genera  of  Asparagacese.  The  curious  unilocular  reniform  anther 
of  the  Veratreae  is  unique  in  the  natural  order.  In  Liliacese  vera? 
there  are  many  large  and  few  monotypic  genera ;  and  they  fidl 
readily  into  natural  tribes.  In  Colchicacese  none  of  the  genera 
are  large,  and  many  contain  only  one  or  two  species ;  and,  with 
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the  exception  of  Veratreffi  aud  Helonieffi,  the  tribes  are  not  satis- 
factory. We  have  in  the  suborder  both  the  gamophyllous  and 
poljphyllous  types  of  perianth  copiously  represented,  and  both 
the  bulbous  and  non-bulboas  types  of  rootstock.  About  the  geo- 
graphical distribution  of  the  suborder  there  is  nothing  peculiar ; 
it  simply  follows  the  general  plan  of  LiliacesD,  taking  the  order 
as  a  whole,  Golchicace»,  broadly  speaking,  being  found  in  all  the 
floras  into  which  the  order  enters. 

Next,  as  to  the  aberrant  tribes.  Conanthene,  with  six  genera 
and  eleven  species,  is  obviously  a  link  of  connexion  between 
Liliaceee  and  Amaryllideee.  In  all  the  genera  except  Teoophiksa 
the  ovary  simply  adheres  to  the  perianth  towards  its  base,  as  in 
Stenanthium  and  Anticlea.  The  anthers  always  dehisce  by  ter- 
minal pores ;  but  we  have  this  occurring  in  the  suborder  Aspara- 
gaceiB  in  DianeUa.  Four  of  the  genera  are  South- American  and 
two  South- African.  The  habit  of  all,  except  Walleria^  is  Anthe- 
ricoid. 

LiriopesB  and  Gilliesieie  are  both  very  interesting  structurally. 
Botli  are  small  tribes,  sharply  limited  geographicidly,  which  ex- 
hibit in  their  extreme  genera  a  very  striking  departure  from  the 
Liliaceous  type  and  contain  other  genera  in  which  the  interval  is 
gradually  bridged  over.  In  Liriopese  we  have  fourteen  species 
under  three  genera.  In  all  the  three  the  fruit  and  seeds  are  pre- 
cisely alike,  the  latter  rupturing  the  pericarp  in  an  early  stage, 
and  growing  afterwards  to  a  large  size  and  berry-like  appearance. 
In  its  perianth  and  stamens,  Liriope  itself  does  not  in  any  way 
recede  from  the  typical  LiliaceouB  type ;  Fluggea  simply  differs 
from  it  by  the  ovary  being  adnate  at  the  base  to  the  perianth ; 
whilst  the  extreme  genus  Feliosanthes  shows  a  partially  inferior 
ovary  and  a  corona  apparently  homologous  with  that  of  Narcissus^ 
inside  which  the  anthers  are  placed.  In  Gilliesieffi,  where  we 
have  seven  genera  almost  restricted  to  Chili,  of  which  five  are 
monotypic,  G^'UteWa  and  Jfi^m  represent  the  extreme  difference, 
and  the  other  five  the  bridge  which  connects  it  with  typical 
Liliace®. 
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SYI^OFSIS  TEIBUUM  JST  GENEEVM, 

Subordo  I.  Liliaceje  Y£bjb.  Anthers  introrss.  Stjli  sim- 
plices.     Fructus  capBularis  loculicido-triTalvis. 

TribuB  I.  BoBTEiB.  Periantbium  gamophjllum.  Herbs  baud 
bulboBS,  floribuB  dense  capitulatiB,  Bingulis  bracteis  2  glmnacetB 
perianthii  tubo  sequilongiB  stipatiB.     Awtraliense*. 

1.  BoRYA.  Stamina  6  libera.  Herbs  humiles  suffiraticonB,  pedimculii 
nmpUcibus  nudit  brevibus. 

2.  Arnocrinum.  Stamina  3  connata.  Herbs juncoides,  caulibui  n- 
motis  elongatifl. 

TribuB  II.  SowEBBiBEJB.  Periantbium  firmulum  6-partitQm. 
Herbs  baud  bolboss,  floribus  umbellatis,  bracteia  minutia.  Aut- 
tralienses, 

3.  SowBRBAA.    Stamina  perfecta  3.    Acaulia^  foliia  rosulatu. 

4.  Alania.    Stamina  perfecta  6.    Caulis  foliatus. 

TribuB  III.  APHYLLAiiTHEJB.  Periantbium  membranaceum  6- 
partitum.  Herbs  rigids  rbizomatoss,  floribuB  capitatis,  bracteis 
magnia  glumaceia  persistentibus  stipatia. 

*  TrianM. 

5.  JoHKBONiA.  Capituli  bractes  omnes  glumaces.  AiutraUa  oecu 
detUalis, 

6.  Stawbllia.  Capituli  bractes  mults  exteriores  subulats  foliit 
conformes.    AustraUa  oecidentalis, 

*•  Hexandri. 

7.  Laxmannia.  Folia  productamultasubulata.  Perianthii  segmenta 
biformia.    Australia. 

8.  Aphyllanthbb.  Folia  omnia  vaginiformia.  Perianthii  segmenta 
conformia.     Regio  MedUerranea  oecidentafis. 

Subordo  II.  Colchicacejb.  Anthers  sspissime  extroras. 
Styli  Bspisaime  liberL  Fructua  capsularis  sspiasime  septicido- 
trivalYiB. 

Tribus  I.  CoLCHicBJE.  Herbs  bulboss.  Periantbium  gamo- 
phjUum.    Anthers  biiocularea  linearea  yel  oblongs  eztrorsum 
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vel  margine  dehiscentes.     Styli  liberi.      Capaula  Bepticido-tri- 
valvis. 

9.  CoLCBicuM.  Acaulis,  floribus  radicalibus,  periantbio  corollino. 
Europa,  Africa  barealis.  Ana  occidentalism 

10.  WuRMBEA.  Caulescens,  floribus  spicatis,  periantbio  finnulo.  C. 
JB.  Spei,  Africa  tropicalis,  Australia  occidentalism 

Tribas  II.  Mebendebejb.  HerbsB  Baepissime  bulbossd.  Peri- 
antbium  6-partituin.  Antbersa  biloculaxes  linear! -oblongsB  ex- 
trorsffi.     Styli  liberi.     Capsula  septicido-trivalvis. 

*  Acaules,  perianthio  corollino,  segmentis  longe  unguiculatis. 

11.  Mbrenobra.  Perianthii lamiDa  segmentorum  subplaDa.  Europa, 
Oriens,  Caucasus,  Abyssinia, 

12.  Androctmbium.  Perianthii  lamina  segmentorum  basi  cucullata. 
C.  B,  Spei,  Africa  irop,,  regio  medit, 

**  Cauleseenies,  perianthio  firmulo,  segmentis  hand  vel  hreviter 
unguiculatis. 

13.  Baometra.  Periantbii  segmenta  distincte  unguiculata.  Stamina 
perigyna.    Flores  spicati  vel  solitarii.    Bulbosa.    C.  B,  Spei, 

14.  DiPiDAX.  Periantbii  segmenta  obscure  unguiculata.  Stamina 
perigyna.    Flores  spicati.    Bulbosa.     C.  B,  Spei, 

15.  BuRCHARDiA.  Periantbii  segmenta  viz  unguiculata.  Stamina 
bypogyna.    Ebulbosa.     Flores  umbellati.    Australia, 

Tribus  III.  Akguillabie^.  Herbse  balbos®.  Periantbium 
6-partitum.  AnthersB  biloculares  oblongse  extrorssB.  Styli  liberi. 
Capsula  loculicido-trivalvis. 

16.  Ornithoolossum.  Perianthii  segmenta  distincte  unguiculata, 
flore  expanso  reflexa.    Styli  elongati.     C,  B,  Spei,  Madagascaria. 

17-  Iphiobnia.  Perianthii  segmenta  vix  unguiculata  flore  expanso 
patula.  Styli  breves.  Flores  corymbosi  vel  solitarii.  Regiones  calid, 
veteris  orbis, 

18.  Anouillaria.  Periantbii  segmenta  vix  unguiculata,  flore  expanso 
patula.    Styli  breves.    Flores  spicati,  raro  solitarii.    Australia, 

Tribus  IV.  TJyuLABiEiB.  Herbs  raro  bulbossB.  Periantbium 
gamopbyllum  vel  6-partitum.  Aatherse  biloculares,  lineares  vel 
oblongse,  extrors®.  Styli  plus  minusve  coaliti.  Capsula  septicido- 
vol  loculicido-trivalviB. 
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*  PeriantMum  gamophyUum, 

19.  Sandbrsonia.  Perianthium  urceolatum,  segmentis  deltoideis 
▼el  lanceolatis.  Caulis  foliatiu,  foliis  latia  acuminatis.  C.  B.  Spei, 
Angola. 

20.  Lbucocrinum.  Perianthium  hypocrateriforme,  8eg;menti8  6.  Sub- 
acaulis^  foliis  linearibus.    Amer,  hot, 

21.  Wbldbnia.  Perianthium  hypocraterifonne^  segmentis  3.  Sub- 
acaulis,  ibliis  lanceolatis.    Mexico. 

22.  MiLLiOANiA.  Perianthium  campanulatum  pilosum.  Folia  ndi- 
calia  ro8ulata>  cauUna  pauca  reducta.     ToMmania. 

**  Perianthium  S^artitum. 
f  Acaulis,  hulbosa. 

23.  Bulbocodium.    Genus  solum.    Europa, 

ft  ScandenteSf  tuherotte,  foliis  omnibus  eauUnis. 

24.  Gloriosa.  Stylus  basi  diffractus.  Perianthii  segmenta  reflexi. 
Beg,  calid.  veteris  orhis, 

25.  LiTTONi A.  Stylus  erectus.  Perianthii  segmenta  diu  ascendentia. 
C.  B.  Spei. 

ttt  Cauleseentes,  haud  hulbosa  nee  tuberoses. 

26.  Hbloniopsis.  Stamina  6.  Folia  radicalia  rasulata  multifaria, 
caulina  pauca  reducta.    Japonia,  China. 

27.  Hbwardia.  Stamina  3.  Folia  radicalia  plura  disticha,  caulina 
pauca  valde  reducta.     Tasmania. 

28.  UvuLARTA.  Antherse  lineares  basifizse  apiculatas^  filamentis  bre- 
yissimis.     Oapsula  lata.     Folia  omnia  caulina.    Amer.  bor.  orientalis. 

29.  Tbicybtib.  AnthersB  parvse  oblongse  versatiles,  filamentis  elonga- 
tis.  Capsula  angusta.  Folia  omnia  caulina.  Japonia,  China,  Himaknfa 
orientalis. 

30.  Kbbybigia.  Perianthii  segmenta  basi  haud  foveolata,  margine 
glandulosa.  Fructus  subbaccatus.  Folia  omnia  caulina.  Australia  ori- 
entalis. 

31.  ScHELHAAiMBRA.  Perianthii  segmenta  basi  foveolata,  margine 
nuda.  Fructus  subbaccatus.  Folia  omnia  caulina.  Australia  orien- 
talis. 

TribusY.  HELOKiEiK.    HerbadhaudbulboB®.     Perianthium  6- 
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partitam.    Anthersd  minutse  globos®  biloculares  extrorsse.    Styli 
liberi.     Gapsula  loculicido-tiiyalvis. 

*  Iblia  dura  angmta,     Flore9  hraeteati, 

32.  Xbrophyllum.    Genus  tolam.    Amer,bor. 

**  Folia  ohlanceolata  9ubpetiolata.    Mores  ehracteati. 

33.  Hblonias.  Flores  hermaphroditi  racemoti^  perianthii  segmentis  6 
productts.    Filamenta  elongata.    Amer.  bor,  orient. 

34.  CflAMiBLiRiuM.  Flores  dioici  raeemosi,  perianthii  segmentis  6 
prodnctis.    Filamenta  elongata.    Amer,  bar,  orient, 

35.  Chionooraphis.  Flores  hermaphroditi  spicati^  perianthii  seg- 
mentis 3  (raro  2  vel  4)  productis.  Filamenta  brevissima  vel  subnulla. 
Japonia, 

TribusVI.  VERATBEiB.  HerbsD  bulbossB  vel  rhizomatosffl.  Pe- 
rianthium  6-partitum,  rare  tubo  brevi  ovario  adnato.  Antherse 
minutsB  reniformeB  demum  uniloculares  extrorssB.  Styli  liberi. 
Gapsula  septicido-trivalvis. 

*  Ferianthium  liberum  G-partitum. 
t  Flores  poh/gamiy  multi  haudfructiferi. 

36.  Vbratruu.  Flores  paniculati.  Perianthii  segmentaneque  ungui- 
culata  nee  foveolata.  Caulis  foliatus,  foliis  ssepissime  latis  plicatis.  Regio 
temperaia  boreali», 

37.  Melanthium.  Florea  paniculati.  Perianthii  segmenta  unguicu- 
lata  et  foveolata.     Caulis  foliatus.    Amer,  bor.  orientalis. 

38.  Schcekjocaulon.  Flores  subspicati.  Caulis  nudus.  Amer.  bor. 
orient.,  Mexico.. 

tt  Flores  hermaphroditi. 

39.  Amianthjum.  Perianthii  segmeuta  basi  neque  unguiculata  nee 
foveolata.    Flores  racemosi.    Amer.  bor.  orient. 

40.  Zyoadsnus.  Periant)iii  segmenta  basi  imguiculata  et  foveolata. 
Flores  saepissime  paniculati..    Amer.  bor. 

**  Ferianthium  basi  ovario  adnatum. 

41.  Anticlea.    Perianthii  segmenta  lata  basi  foveolata.    Amer,  bor. 

42.  Stbnanthium.  Perianthii  segmenta  linearia  basi  baud  foveolata. 
Amer.  bor.,  Asia  borealis,  Mexico. 

Tribus  YII.  Tofieldieis.    Herbas  csespitosffi^.  foliis  distichis, 
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angustis.  Perianthium  firmulum  persisteiiB  G-partdtum.  An- 
tberse  biloculares,  introrsum  yel  margine  dehiscentes.  Stjli  liberi. 
Capsula  septicido-triTalvis. 

43.  ToFiBLDiA.    Stamina  6.     Semina  ecaudata.     Regiones  boreales 
friffidiores. 

44.  Triantha.    Stamina  6.    Semina  utrinque  caudata.    Amer,  bor.. 
Japonic. 

45.  Plbea.    Stamina  9-12.    Semina  apioe  setaceo-caudata.    Amer. 
bar.  orient, 

Oenera  anomala  Colehicaeearum. 


/ 


46.  PBTR08A.VIA.  Herba  parasitic^^liis  omnibus  rudimentariis  ica- 
riosis^  cfurpellis  3  liberis.    Borneo,    i^ 

47.  ScoLioPUB.  Ovarium  uniloculare,  placentis  tribus  parietalibus. 
Amer.  bor.  occidentalis'. 

Tbibus  absbbantes  Ltliagsabuh. 

TribuB  I.  CoNAKTHEREjB.  Herbffi  bulbosffi,  periantbio  basi 
ovario  adnato,  antberis  poris  apicalibas  debiscentibus. 

*  Chilenses  et  Peruviafue, 

48.  CoNANTHBRA.  Perianthium  ad  ovarium  6-partitnm. .  Stamina 
6^  antberis  elongatis  in  conum  dispositis.    Staminodia  nulla. 

49.  CuMiNOiA.  Perianthium  bypocrateriforme,  tubo  supra  ovarium 
producto.    Stamina  6,  antberis  linearibus.    Staminodia  nulla. 

50.  Zbphyra.  Perianthium  hypocrateriforme,  tubo  supra  ovarium 
producto.  Staminodia  2,  cum  staminibus  fertilibus  altema.  Anthem 
oblongs. 

5.1.  Tbcophilaa.  Perianthium  hypocrateriforme,  tubo  supra  ova- 
rium producto.  Stamina  3  anteriora  fertilia,  antberis  oblongis ;  3  poste- 
riora  sterilia. 

••  AfrieancB, 

52.  Cyakblla.  Perianthium  ringens,  staminibus  curvatis  in»quali- 
bus.  Folia  multa  radicalia  rosnlata,  caulina  pauca  reducta.  C.  £. 
Spei. 

53.  Wallbria.  Perianthium  regulare,  antberis  in  conum  contiguis. 
Folia  omnia  caulina.    Africa  tropieaUs  australis, 

TribuB  II.  LiBiopEjE.  HerbsB  acauleB  rhizomatoB£B,  perianthio 
regular],  basi  ssepissime  ovario  adnato,  pericarpio  cite  mpto, 
seminibuB  drupiformibus  in  luce  maturescentibas. 
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54.  LiRioPB.  Ovftrium  liberum.  Corona  nulla.  Filamenta  antheris 
equilonga.    Asia  orientalis, 

65.  Fluggba-.  Oyarium  basi  perianthio  adnatum.  Corona  nulla. 
Filamenta  brevissima.    Asia  orientalis,  Himalaya, 

56.  Pbliosanthbs.  Ovarium  basi  perianthio  adnatum.  Perianthium 
iauce  coronatum,  antheris  intra  coronam  inclusis.  Asia  tropicalis  et  sub^ 
iropicalis, 

Tribus  III.  GiLLiisiEJB.  Perianthium  viridulum  liberum, 
staminibuB  plus  minusve  irregularibus,  paucis  vel  multia  abortivis 
difibrmibus. 

*  Perianthium  polyjphyllum, 

57.  MiSRBiA.  Perianthium  bilabiatum.  Stamina  biseriata,  filamen- 
tis  interiorum  ia  urceolum  obliquum  connatis,  antheris  productis  6. 
CMi. 

58.  GiLLiBSiA.  Perianthium  multifarium.  Stamina  biseriata,  fila- 
mentis  interiorum  in  urceolum  obliquum  connatis,  antheris  productis  3. 
C^li. 

59.  Tricblora.  Perianthii  segmenta  biformia,  exteriora  lanceolata 
acuminata,  interiora  obovato-cuneata  minuta.  Stamina  uniseriata  anthe- 
ris productis.    Penma, 

60.  Gbthtum.  Perianthii  segmenta  conformia  linearia  acuminata. 
Stamina  uniseriata,  antheris  productis  3.     Chili, 

^*  Perianthiiim  host  ffamophyllum,  tubo  hrevi  campanulato 
pradittim, 

61.  Solaria.  Perianthii  segmenta  conformia  ovato -lanceolata.  Sta- 
mina uniseriata,  3  fertilia,  3  sterilia  minutissima.     Chili, 

62.  Erinna.  Perianthii  segmenta  conformia  lineari-lanceolata.  Sta- 
mina uniseriata,  3  fertilia^  3  sterilia  minutissima.     Chili, 

63.  AxcRUMiA.  Perianthii  segmenta  biformia,  exteriora  lanceolata, 
interiora  linearia.  Stamina  triseriata,  fertilia  2,  sterilia  multa  minutissima. 
ChiU. 

Subordo  I.    LlLIACE^  TEBiB. 

1.  BoBTA,  Lahill, 

Lahill,  Nov.  Roll,  i.  81,  t.  107 ;  B,  Br,  Prod,  286  ;  Endl,  Oen, 
No.  1170;  Kunth,  JKrtwn.  iv.  645 ;  Benth,  Fl,  Austral,  vii.  70.— 
Payiesia,  Lam,  HI.  Suppl,  10,  non  Smith, — Baumgartenia,  ^reng, 
8yst,  iii.  91. 

Mores  hermaphroditi.     Perianthium  gamophyllum  album  mem- 
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branaceum  marcescens,  tubo  cylindrlco,  segmentis  subaequalibaB 
lanceolatis,  flore  expanse  patulis.  Stamina  6  ad  faucem  tubi  in- 
serta  uniseriata,  filamentis  filiformibas,  antberiis  basifizis  ovoideis 
introrsum  longitudinaliter  debiscentibuB.  Ovarium  sessile  ovoi- 
deutn  triloculare,  ovulis  m  loculo  paucis ;  stylus  filiformis,  stag- 
mate  capitate.  Capsula  membranacea  loculicido-trivalvis,  semini- 
bus  in  loculo  paucis  turgidis,  testa  atra  Crustacea,  albumine  car- 
noso.  HerhtB  suffruticosa  humiles  perennes^  fibris  radiealibus 
duriSffoliis  angustissimis  piniformibus  confertis  rigidis  pungenti- 
bus,  pedunculis  nudis,floribus  in  capitulum  globoswn  foliorum  rer- 
ticillo  involucratum  dispositis,  singulis  braeteis  2  glumaceis  oblongis 
obtusis  perianthii  tubo  csquilongxs  stipatis, 

Perianthii  tubo  segmenta  lanceolata  duplo  breviora. 

1.  B,  nitida. 
Perianthii  tubo  segmenta  linearia  triple  breviora. 

2.  B.  septentrionalis. 

1.  B.  NITIDA,  Labill,  loc.  cit.;  A.  Br,  Prod,  286;  Kunth,  Enum,  iv. 
646  5  F.  Muell.  Fragm.  vii.  87.— B.  lucens,  Poir.  EncycVm.  616;  KmUh^ 
loc.  cit, — B.  scirpoidea,  LindL  Swan  River,  57,  t.  9;  Kunth,  lac.  cit. — 
B.  gracilis  et  cataracts,  Endl,  PL  Preiss.  ii.  43.  Herba  suffruticosa 
erecta  2-6-pollicaris,  caulibus  simplicibus  vel  basi  parce  vel  flabellato-ra- 
mosis,  deorsum  basibus  foliorum  delapsorum  notatis.  Folia  congests  as- 
cendentia  sspe  falcata  anguste  linearia  rigida  pungentia  9-18  lin.  longa 
^  lin.  lata,  ssepissime  glabra.  Pedunculus  strictus  1-4-pollicaris.  Capi- 
tulum 3-6  lin.  diam.,  involucri  braeteis  linearibus  pungentibus  capitulo 
ssepissime  longioribus.  Bracteae  propria  oblongs  rigidse  obtusas  brunnese 
yel  atrse  2-3  lin.  longae.  Perianthii  tubus  2-3  lin.  longus,  segmentis  lan- 
ceolatis  quam  tubus  subduplo  brevioribus.  Australia  occidentaUs,  Var.  sue* 
LANOSA,  Benth,  (Drummond98 !),  est  forma  nana  flabellato-ramosa,  foliis 
lanoso-pubescentibus  6-9  lin.  longis;  B.  gracilis,  EndL,  est  forma  de- 
bilis  foliis  paucis,  involucri  braeteis  plerisque  obsoletis ;  B.  sph  j&rocb- 
PHALA,  R.  Br,  Prodr.  286,  est  varietas  robusta,  foliis  2-3  poU.  longis 
strictis  erectis,  capitulis  raajoribus.    * 

2.  B.  SBPTENTRioNALis,  F.  Musll,  Progm,  v.  41 ;  BcHth.  Fl,  Austral. 
vii.  71-  Herba  erecta  suffruticosa  semipedalis  vel  pedalis,  caulibus  sim- 
plicibus vel  furcatis,  vetustis  basi  longe  cicatricibus  foliorum  delapsorum 
prttditis.  Folia  producta  dense  conferta  erecta  rigida  1-H  poll,  longa, 
^i  lin.  lata,  apice  pungentia.  Pedunculus  strictus  erectus  6-7-poUicaris. 
Capitulum  semipollicare,  involucri  braeteis  linearibus  pungentibus  3-4  lin. 
longis.  Bractese  proprias  oblongse  obtusae  albidae,  sursum  brunnee,  3  lin. 
longs.  Perianthii  tubus  4  lin.  longus,  segmentis  linearibus  quam  tubus 
triple  brevioribus.    Australia  orientalis  in  ditione  Queensland,  Dallachy  ! 
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2.  ABKOCBiNrM,  Undl.  et  Lehm. 

Endl,  et  Lehm,  Plant.  Freiss.  ii.  41;  Benth.  Fl  Austral, 
vii.  69. 

Flares  bennapliroditi.  Ferianthium  gamopbyllum  yiolaceum 
membraDaoeum  inarcescenSy  tubo  cjlindrico,  Begmentis  Bubsequa- 
libos  oblongis  flore  ezpanso  patulis  pout  anthesin  Bpiraliter  con- 
Tolutis.  Stamina  3  ad  faucem  tub!  inserta,  stainiuodiis  filiformi- 
buB  BsepiBsime  alternantia,  filamentis  filiformibus  brevibus,  an- 
theris  connatis  introrsum  longitadinaiiter  debiscentibua.  Ovarium 
Bessile  oboyoideum  triloculare,  otuUb  in  loculo  2 ;  stjlus  filiformis, 
apice  stigmatoBO.  Ca^eula  membranacea  loculicido-triyalyis,  Bemi- 
nibas  turgidis,  teBta  atra  Crustacea,  albumine  camoBO.  JEerhm 
jwncMecd  caipitostB  haud  hulboeay  collo  radicis  eapiseime  dense 
albO'lanoso,  eaulibue  elongatis  ramosis,  foliis  linearibue  rigidulis 
plerisque  radicalihus,  flarihua  minutis  dense  capitulatis,  singulis 
hracteis  2  glumaeeis  perianthii  tubo  aquilongia  stipatis. 

Collum  radicis  dense  albo-lanosuxn. 

Capitulum  parce  piloBum  L  A,  Drummondii, 

Capitulum  dense  piloBum  2.  A,  Freissii. 

Collum  radicis  haud  lanosum 8.  A.  glahrum. 

1.  A.  Drummondii,  Endl  Fl,  Preiss,  ii.  41 ;  Benth,  FL  Austral  vii. 
69.  Collum  ndicis  crasse  albo-lanosum.  Folia  radicalia  anguste  linearia 
rigidula  uninervata  erecta  1^-^  poll,  longa  plus  minus  pilosa.  Caules 
pedales  yel  sesquipedales  tenues  rigidi  glabri  simpliceft  yel  parce  ramosi, 
nodis  paucis,  supehohbus  foliii  bracteiformibus  minutis  deltoideis  soario- 
ns,  inferioribus  foliis  singulis  linearibus  reductis  basi  lanosis  pneditis. 
Capitula  oblonga  6-9  lin.  longa  parce  pilosa,  bracteis  exterioribus  oblongo- 
lanceolatis  3  lin.  longis  dorso  chartaceis  yiridibus  margine  hyalinis  ciliatis. 
Perianthii  tubus  cylindricus  3  lin.  longus,  segmentis  tubo  equilon- 
gis.  Australia  oecidentcUis  adftumen  Cygni  etc,  Drummond  777 1  Preiss 
26401  &c. 

2.  A.  Prbibsii,  Lehm.  PI.  Preiss.  ii.  42 ;  Benth.  H.  Austral,  yii.  70. 
Collum  radicis  crasse  albo-lanosum.  Folia  radicalia  pauca  linearia  glabra 
rigida  2-3  poll,  longa.  Caules  1-2-pedales  robustiores  et  magis  ramosi 
quam  in  A.  Drummondu,  ramis  ad  azillas  lanosis,  foliis  superioribus  minu- 
tis deltoideis  scariosis,  inferioribus  radicalibus  conformibus  sed  reductis. 
Capitula  oblonga  6  -9  lin.  longa  dense  pilosa,  bracteis  exterioribus  lanceo- 
latis cttspidatis  3-4  lin.  longis  rigidis  dorso  pallidis  pilis  albidis  lanosis 
ascendentibus  firmulis  yestitis,  cuspidibus  nigricantibus  interdum  leviter 
squarrosis.    Perianthium  4  lin.  longum,  segmentis  tubo  sequilongis.    Aus^ 
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tralia  occidentalis  in  ditione  fluminis  Cygni  etc,  Drummond  77B  f  Preiss 

22261  etc  i 

Species  imperfecte  coffnita, 

3.  A.  OLA  BRUM,  Baker,  CoUum  radicis  haud  lanosum.  Folia  radica- 
lia  linearia  glabra  semipedalia.  Caules  Gsespitosi  bipedales  parce  ramosi. 
ramorum  axillis  haud  lanosis.  Capitula  globosa  3-4  lin.  longa,  bracteis 
pallidis  firmis  lanceolatis  glabris  acutis.  Flores  non  vidi.  AuatraUa  oc- 
cidentalis  in  ditione  fluminis  Cygni,  Drammoiid  J 

3.  SowEBBJSA,  Sowerhy, 

Smith  in  Trans.  Linn.  Soc.  v.  160,  t.  6 ;  JR.  Br.  Prodr.  285  ; 
Undl.  Gen.  No.  1138 ;  Kunthy  Enum.  it.  641 ;  Benth.  Fl.  Austral. 
vii.  61. 

Ferianthium  finnulum  campanulatum  6-partitum  pergistens, 
segmentis  subsBqualibus  oblongis  vel  lanceolatis  dorso  1-ner- 
vatis,  interioribus  paulo  longioribus.  Stamina  3  bypogjna  in- 
clusa  segmentis  interioribus  opposita,  filamentis  latis  brevibus, 
antberis  bilocularibus  basifizis  profunde  bifidis  introrsum  longi- 
tudinaliter  debiscentibus ;  staminodia  3  ovata  vel  lanceolata 
segmentis  exterioribus  opposita  interdum  abortira.  Ovarium 
sessile  triloculare,  ovulis  in  loculo  2-6 ;  stylus  filiformis,  apice 
stigmatosus.  Capsula  minuta  chartacea  loculicido-triyalTis,  semi- 
nibus  triquetris,  testa  nigra  Crustacea  punctata,  albumine  carnoso, 
embryone  minuto.  JEEerha  glabra  aeaules  haud  hulhosa  hahitu 
AMiiyfibris  radicalihus  gracilihus  duris,  foliis  duris  semU&retibut, 
florihus  muUis  rubellis  simplieiter  umhellatis,  pedieellis  apice  arH- 
eulatis  hasi  bracteis  membranaceis  instructis. 

Staminodia  staminibus  altemantia. 

Perianthii  segmenta  oblonga 1.  S.  juncea. 

Ferianthii  segmenta  lanceolata  2.  S.  laxijlora. 

Staminodia  abortiva 3.  S.  alliaeea. 

1.  S.  JUNCKA,  Smith  ^  auctt.  locc.  eitt.  Folia  rigidula  lineaii-aubulata 
Bubpedalia,  supra  basin  i  lin.  lata,  facie  plana  dorso  rotundata^  basi  dila- 
lata,  marginibus  latis  hyalinis.  Scapus  simplex  gracilis  teres  pedalia  yel 
sesquipedalis.  Umbella  densa  globosa  12-15  lin.  diam.,  pedieellis  3-6  lin. 
longis,  bracteis  exterioribus  ovatis  rubellis  2  lin.  longis,  interioribus  albi- 
dis.  Peiianthium  3-4  lin.  longum,  segmentis  oblongis  li-H  lu>*  latis. 
Stamina  perianthio  duplo  breviora  staminodiis  lanceolatis  altemantia,  an- 
tberis I  lin.  longis  profunde  bifidis.  Capsula  globosa  1  lin.  longa,  semini- 
bus  in  loculo  solitariis.    Australia  orientalis  a  Queensland  ad  Victor iam. 
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2.  S.  LAXiPLOBA,  LindL  in  Bot.  Reg,  1841,  t.  10 ;  Benth,  Fl,  Austral, 
yii.  62.  Folia  semipedalia  vel  pedalia  semiteretia  minus  rigidula  quam  in 
speciebus  alteris,  basi  anguvte  hyalino  marginata.  Gaulia  pedalis  vel  ses- 
quipedalis,  basi  interdum  ramosua.  Umbella  12-18  lin.  diam.,  pedicellis 
3-6  lin.  longis,  bracteis  ovato-lanceolatis  1^-2  lin.  longis,  exterioribus  viri- 
dulis.  Perianthium  3  lin.  longum,  segmentia  lanceolatis  acutis.  Stamina 
perianthio  paulo  breviora  staminodiis  alternantia.  Capsula  1^-2  lin.  longa, 
seminibus  in  loculo  3-4.     Australia  occidentalis, 

3.  S.  ALLiACEA,  F.  MueU.  Fragm,  vi.  180;  Benth,  Fl  Austral,  vii.  62. 
Folia  rigidula  Uneari-subulata  6-9  poll.  longa  \  lin.  lata,  facie  plana,  dono 
rotundata,  basi  angustiasime  hyalino  marginata.  Caulia  gracilis  pedalia 
baai  interdum  ramosua.  Umbella  6-9  lin.  diam.,  pedicellia  2-3  lin.  longia, 
bracteia  minutia  lanceolatis.  Pedanthium  2  lin.  longum,  aegmentis  ob- 
longis  1  lin.  latia.  Stamina  perianthio  duplo  breviora;  Staminodia  nulla. 
Capaula  }-l  lin.  longa,  aemiuibua  in  loculo  aolitariia.  Australia  bore'alis 
in  terra  Amhem,  Gulliver  I 

4.  Alania,  Undl, 

Sndl.  Gen.  No.  1168 ;  Ktmth,  Unum.  iv.  644;  Benth,  Fl,  Austral 
vii.  62. 

Periatithium  campanulatum  albidum  firmulum  6-partitum,  aeg- 
mentis sequalibus  lanceolatis  diu  ascendentibus  dorso  uninervatis. 
Stamina  6  hjpogyna  perianthio  »quilonga,  fUamentis  filiformibus, 
antheris  minutis  oblongis  erectis  introrsum  longitudinaliter  de- 
hisoentibus.  Ovarium  ovoideum  sessile  trilocidare,  ovulis  in  loculo 
paueis  superpositis ;  stylus  filiformis,  stigmate  capitate.  Capsula 
chartacea  loculicido-trivalvis,  seminibus  minutissimis  oblongis, 
testa  nigra  nitida  Crustacea,  albumine  carnoso,  embryone  minuto. 

1.  A.  Endlichbbi,  Kunth  et  Benth.  loce.  citt.  Herba  auflPruticosa  gla- 
berrima,  caulibua  aimplicibua  vel  furcatia  aemipedalibna.  Folia  conferta 
angnste  hnearia  patula  uninervata  3-4  poll,  longa  ^-i  lin.  lata.  Pedun- 
culi  nudi  lateralea  foliia  aubsequilongi.  Umbellae  inexpansae  conicie 
spicatse,  bracteis  pallidis  chartaceis  imbricatis,  expansse  globosce  9-12 
lin.  diam.  30-40^or8B  pedicellis  inarticulatis  2-n3  lin.  longis,  bracteis 
minutia  1^2  lin.  longia.  Perianthium  1  lin.  longum.  Capsula  perianthio 
aequilonga.  OaUia  nova  austraUs  in  montibus  Ccsruleis,  A.  CunninghamI 
etc. 

6.  JoHNSONiA,  jB.  Br. 

B.  Br.  Frodr.  287 ;    Fndl.  Gen.  No.  1172 ;  Kunth,  Fnum.  iv. 
647 ;  F.  Muell.  Fragm.  vii.  86 ;  Benth,  Fl.  Austral,  vii.  68. 
Flares  conformes.   Perianthium  cyliudricum  6-partitum  marccB- 
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cens,  segmentis  lanceolatiH  subsequalibus  3'5-nerYatis  diu  ascen- 
dentibus.  Stamina  3  inclusa  profunde  perigyna  perianthii  seg- 
mentis interioribus  opposita,  filamentis  brevibus  applanatia,  an- 
tberis  linearibus  basifixis  introrsum  longitudinaliter  dehiscentibus. 
Staminodia  nulla.  Ovarium  sessile  obovoideum  triloculare,  OTulis 
in  loculo  2,  unico  pendulo,  unico  ascendente ;  stilus  rectus  filifor- 
mis,  stigmate  capitato.  Capsula  chartacea  oboToidea  loculicido- 
trivalvis/seminibus  in  loculo  saapissime  solitariis  oblongis  con- 
spicue  strophiolatis,  testa  nigra  nitida  Crustacea,  albumine  camoso, 
embrjone  centrali.  HerhcB  acaules  dense  caspitosce  hreviter  rJuzo- 
matogmjbliis  rigidis  angitste  linearibus  omnibus  radicalibus^fioribus 
minuUs  in  capitulum  oblongum  solitarium  aggregatis^  hraeteis 
magnis  lanceolatis  acutis  planis  chartaceis  arete  imhricatis  floret 
oecultantibus. 

Elata,   bracteis  9-12    lin.  longis,  inferioribus 

multis  sterilibus  reductis    1.  J.lupuUna. 

Humiles,  bracteis  5-6  lin  .longis,  inferioribus 
paucis  sterilibus  reductis^ 

Scapus  productus   2.  X  pubescens. 

Scapus  subnuUus  vel  brevissimus 3.  J.  aeaulis. 

1.  J.  LUPULiNA,  R,  Br.  Prodr.  28? ;  Bauer  III.  t.l;  F.  Muell.  Fragm. 
Til.  86 ;  Kunth,  Enum.  ii.  648 ;  Benth.  Fl.  Austral.  Tii.  68.  Ubique  glabra. 
Folia  erecta  angiiste  linearia  pedalia  et  ultra  1  lin.  lata  subtiliter  crebre 
nervata.  Scapus  gracilis  strictus  compressus  lJt-2-pedalis  supra  capituli 
basin  productus  1-3  poll,  longus  apice  subpungente.  Capitulum  oblon- 
gum 1^-3  poll.  loDgum,  bracteis  fertilibus  9-12  lin.  longis  stramineis  con- 
coloribus  vel  margine  purpurasoentibus^  multis  inferioribus  sterilibus  re- 
ductis. Perianthium  3-3^  lin.  longum.  Capsula  obovoidea  3^^  lin. 
longa.  Australia  ocddentalis,  Drummond  21 1  I  350 1  Preiss  1579 1—* 
J.  TBRBTiFOLiA,  EndL  PL  Preiss.  ii.  40  (Preiss  1582 1),  est  forma  foliis 
subteretibus. 

2.  J.  PUBBSCBNS,  Lindl.  Swan  River,  App.  57;  Kunth,  Enum.  iv.  648  ; 
Benth.  Fl.  Austral,  vii.  68.— J.  hirta,  F.  Muell.  Fragm.  Tii.  87,  ex  parte. 
Folia  rigidula  semipedalia  i  lin.  lata  glabra  vel  demum  obscure  pubes- 
centia.  Scapus  gracilis  glaber  strictus  4-6-pollicaris  supra  capituli  basin 
in  bracteam  9-12  lin.  longam  productus.  Capitulum  oblongum  12-18 
lin.  longum,  bracteis  pallide  stramineis  vel  brunneo  Tel  margine  rubro 
tinctis  acutis  arete  imbricatis  5-6  lin.  longis  ubique  glabris  Tel  margine 
obscure  ciliatis,  infimis  paucis  solitariis  reductis.  Perianthium  2  lin.  lon- 
gum. Capsula  perianthio  sequilonga.  Australia  ocddentalis,  Drum- 
mond I  Oldfield! 
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Var.  J.  BiRTA,  Lindl,  Swan  River,  App.  57,  t.  7;  Kunth,  Enum,  iv.  648. 
Robustior^  foliis  ubique  pilis  brevibas  albidis  patentibus  vel  reflexis  vesti- 
tis,  capitulis  1^2  poll,  longis,  bracteis  primum  dorso  pubescentibus.  Atis^ 
tralia  occidentalis. — J.  longifolia,  Endl,  PI.  Preiss,  ii.  40  (Preiss 
1584);  est  forma  foliis  subpedalibus,  scapis  2-3  poll,  longis. — J.  mucro- 
NATA,  Endl,  loc.  cit.  (Preiss  15801),  est  forma  foliis  pubesccDtibus  an- 
gnstioribiis  subteretibasi  capitulis  paucifloris,  bracteis  minoribus  dorso 
viridulo  tinctis. 

3.  J.  ACAULI8,  Etua.  PI.  Preiss,  ii.  41 ;  Benth.  IL  Austral,  vii.  69.— J. 
birta,  F.  MueU.  Fragm,  vii.  87>  ex  parte.  Folia  glabra  rigidula  erecta  4-5 
poU.  longa  i  lin.  lata.  Scapi  brevissimi  vel  subnuUi  supra  capituli  basin  in 
bracteam  linearem  rigidam  5-6  lin.  longam  producti.  Capitula  ad  ciespitem 
1-4  oblonga  9-12  lin.  longa,  bracteis  lanceolatis  chartaceis  glabris  pallide 
bninneis  5-6  lin.  longis,  infimis  paucis  sterilibus  reductis.  Perianthium 
2  lin.  longum.  Capsula  perianthio  equilonga.  Australia  occidentaUs, 
Drummond  I  Preiss  1581 1 

Var.  Drvumondii,  Baker.  Robustior,  foliis  |-1  lin.  latis  ubique  pu- 
beacentibus,  capitulis  ad  caespitem  6-8  majoribus,  bracteis  dorso  pubescen- 
tibus.   Australia  occidentalis,  Drummond ! 

6.  Stawellia,  F.  MuelL 

F.  MueU.  Fragm.  vii.  85 :  Benth.  Ft.  Austral,  vii.  67. 

Flares  dimorphi,  capitulorum  interiores  minores  vix  fructiferi. 
Perianthium  cjlindricum  marcescens  6-partitum,  segmentifl 
linearibuu  Bubsequalibus  trinervatis  diu  ascendentibus.  Stamina  3 
profimde  perigyna  inclusa  periantbii  segmentis  interioribuB  oppo- 
sita,  filamentds  filiformibus,  antberis  linearibus  basifixis  introrsum 
loDgitudinaliter  debiscentibus.  Ovarium  sessile  globosum  trilo- 
culare, OYulis  in  loculo  2,  unico  pendulo,  altero  ascendente ;  stylus 
filiformis,  stigmate  capitato.  Cap«tf 2^  chartacea  globosa  loculicido- 
triyalyis,  Beminibus  in  lociilo  Bspe  Bolitariis,  testa  nigra  nitida 
Crustacea. 

1.  S.  DIM ORPHANTHA,  F.  Musll  ct  Benth.  loco.  ciit.  Herba  glaberrima 
5-6-pollicaris  dense  csespitosa,  radicibus  £rmis  fibrosis.  Folia  radicalia 
teretia  rigidula  flexuosa  1^-2  poll,  longa.  Pedunculi  stricte  teretes  gra- 
ciliimi  simplices  nudi  3-4  poll,  longi.  Capitula  solitaria  terminalia,  ex- 
troTsum  foliis  rigidulis  reductis  1-2  poll,  longis  basi  hyalino-dilatatis,  in- 
trorsum bracteis  minutis  byalinis  deltoideis  cuspidatis  bracteata,  floribus 
interioribus  minoribus,  filamentis  applanatis.  Capsula  perianthio  duplo 
brevior.    Australia  occidentalis,  Drummond ! 
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7.  LAXHAifTviA,  B.  Br, 

B.  Br,  Frodr,  285 ;  JSndl  Gen,  No.  1169 ;  Kunth,  JSnum.  ir. 
612  ;  F.  Muell.  Fragm,  vii.  88  ;  Benth.  FL  Awtral.  vii.  63. 

Berianthium  cylindricum  8ub-6-partituin,  segmentis  dia  aacen- 
dentibus,  ezterioribus  firmioribus  oblongis  vel  lanceolatis,  interio- 
ribus  magis  petaloideis  insequilongis.  Stamina  6  inclusa,  3  aeg- 
mentis  exterioribus  opposita  subbypogyna,  3  segmentis  interio- 
ribuB  opposita  perigjna,  filameotis  breTibus,  antberis  minutia 
oblongis  yersatilibus  introrsuin  longitudinaliter  dehiscentibus. 
Ooarium  substipitatum  globosum  triloculare,  OTulis  in  lociilo  2-4 ; 
stylus  filiformis,  stigmate  capitato.  Capsula  membranacea  locu- 
licido-trivalTis,  seminibus  turgidis  baud  stropbiolatis,  testa  nigra 
Crustacea  punctulata,  albumine  carnoso,  embryoDe  recto.  Serbw 
perennes  caspitosa  hand  hulbosa,  radicibus  gracilihtts^foliit  iereii- 
bus  rigidulis  rudimentariis  memhranaceis  hyalinis  laeeraiis  inter- 
miatiSf  caulihus  supra  basin  simplicibus  vel  ramosis,Jlaribu8  dense 
capitulatisy  capitulis  globosis  pedunculatis  vel  sessilibus,  involucri 
braeteis  chartaceis  ouaiis  vel  lanceolatis  arete  imbrieaHs^  reeeptaculi 
bracteis  minutis  laceratis. 

Caules  supra  collum  radicis  simplices,  folio- 
rum  cffispitibus  pedunculatis  nullis. 

Capitula  pedunculata. 

Flores  pedicellati  3-3i  lin.  longi 1.  L,  grandijhra. 

Mores  sessiles  2  lin.  longi   2.  L,  squarrosa. 

Capitula  sessilia  vel  subsessilia. 

Folia  subulata 3.  L.  sessilis. 

Folia  clavata  basi  angustata 4.  L,  brachyphylla, 

Caules  supra  collum  radicis  simplices  vel 
parce  ramosi,  f  oliorum  csBspite  pedun- 

culato  unico.    Species  sola 5.  L,  minor. 

Caules  supra  collum  radicis  valde  ramosi, 
foliorum  csspitibus  pedunculatis  pluri- 
bus. 

Capitula  pedunculata 6.  L,  gracilis,        7.  L.ramosa. 

Capitula  sessilia 8.  L,  sessUifiora. 

1.  L.  ORANDiFLOBA,  lAndl,  Swan  River,  App,  56,  t.  7 ;  J^untk,  Enum. 
iv.  643  ;  F.  Muell.  Fragm.  vii.  88,  ex  parte-,  Benth.  Fl.  Austral,  vii.  64.— 
L.  squarrosa,  Endl,  in  PL  Preiss,  ii.  42,  nan  Lindl,    Caules  supra  collum 
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radicis  simplices  6-12  lin.  longi,  foliis  productis  erectis  oonfertis  1-2  poll, 
longis,  nidimentariis  dentibus  elonj^tis  subulatis  prseditis.  Pedunculus 
•emipedalis  vel  pedalis.  Capitulum  inultifloram  8-9  lin.  diam.,  involucri 
bracteis  pauciseriatis  oblongis  pallidis  dorao  bninneis,  interioribus  3-A  lin. 
longis,  receptaculi  bracteis  minutis  ad  basin  fimbriatis.  Perianthium  albi- 
dum  distincte  pedicellatum,  segmentis  exterioribus  lineari-oblongis  sub- 
acutis  f^-3^  lin.  longis,  interioribus  obovatis  1-1  i  lin.  longis.  Stamina 
segmentis  interioribus  subiequilonga.  Australia  occidentalis  in  ditione 
Jluminis  Cygni,  etc,  Drummond  792 !  Preiss  1686 1  1588  ! 

Var.  L.  PALEACEA,  F.  Muelh  Fragm,  i.  159.  Minor,  foliis  rigidis  3-6 
lin.  longis,  pedunculis  1-2  poll,  longis,  capitulis  minoribus,  involucri  brac- 
teis multiseriatis.    Australia  occidentalism  Dempster ! 

2.  L.  sauARROSA,  LindL  Swan  River,  App,  56;  Benth,  FL  Austral, 
▼ii.  64 ;  Kunth,  Enum.  iv.  643,  non  Endl. — L.  pauciflora,  acuta,  sylvestris, 
et  sessilis,  Endl  PL  Preiss.  ii.  42. — L.  grandiflora,  F,  Mueli,  Fragm,  yii. 
88,  ex  parte,  Caules  supra  collum  radicis  simplices  12-18  lin.  longi,  foliis 
productis  erectis  confertis  1-2  poll,  longis,  nidimentariis  membranaceis  den- 
tibus subulatis  prseditis  intermixes.  Pedunculi  3-6  poll,  longi.  Capitu- 
lum multiflorum  depresso-globosum  3-4  lin.  diam.,  involucri  bracteis 
paudseriatis  oblongis  pallide  brunneis,  interioribus  2  lin.  longis,  receptaculi 
bracteis  minutis  longe  fimbriatis.  Perianthium  albidum  sessile  2  lin. 
longum,  segmentis  exterioribus  lanceolatis,  interioribus  oblongis  1-li  lin. 
longis.  Australia  in  ditione  Jluminis  Cygni,  Drummond  t  Preiss  1589- 
15921  etc. 

3.  L.  8B88ILI8,  Lindl.  Swan  Rioer,  App,  56 ;  Endl,  in  PI,  Preiss,  ii. 
42 ;  Benth,  Fl.  Austral,  vii.  6/.— L.  grandiflora,  F,  Muell,  Fragm,  vii.  88, 
ex  parte,  Caules  supra  collum  radicis  brevissimi,  foliis  productis  confertis 
snbulatLs  squarrosis  4-8  lin.  longis  i  lin.  latis,  nidimentariis  membranaceis 
copiosis  dentibus  multis  subulatis  elongatis  instructis  intermixtis.  Capi- 
tula  sessilia  pauciflora  campanulata  2-3  lin.  diam.,  involucri  bracteis 
paudseriatis  pallide  brunneis,  intimis  lanceolatis  acutis  2  lin.  longis,  recep- 
taculi bracteis  ad  basin  fimbriatis.  Perianthium  sessile  albidum  2  lin. 
longum,  segmentis  exterioribus  lineari-oblongis,  interioribus  quam  exteriora 
triplo  brevioribus.  Australia  occidentalis  in  ditione  Jluminis  Cygni  etc, 
Drummond  I  Preiss  1590 1  etc. 

4.  L.  BRACHYPHYLLA,  F,  Muell,  Fragm,  i.  158;  Benth.  Fl.  Austral. 
vii.  66. — ^L.  grandiflora,  F.  MueU.  Fragm.  vii.  88,  ex  parte,  Caules  supra 
collum  radicis  simplices  6-18  lin.  longi,  foliis  productis  oblanceolato-cla- 
vatis  aristatis  squarrosis  2-3  lin.  longis  i  lin.  latis,  rudimentariis  membra- 
naceis copiosis  dentibus  elongatis  subulatis  intermixtis.  Capitula  sessilia 
bemisphierica  multiflora  3-4  lin.  diam.,  involucri  bracteis  pauciseriatis  ob- 
longis obtusis,  intimis  ii  lin.  longis,  receptaculi  bracteis  profunde  fimbria- 
tis.    Perianthium  sessile  2  Un.  longum,  segmentis  exterioribus  lineari-ob- 
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longis  obtusis,  interioribus  quam  exteriora  3-4plo  brevioribus.     Australia 
occidentalis  in  ditione  sinus  Regis  Qeorgii,  Drumroond  445 1  etc. 

6.  L.  MINOR,  R  Br.  Prodr,  286  j  Kunth,  Enum.  iv.  642;  Benth.  Fl. 
Austral,  vii.  65.— L.  Roei,  EndL  PL  Preiss.  ii.  42 ;  F.  Muell.  Fragm.  vii. 
88.  Caules  supra  radicis  coUum  simplices  vel  parce  ramosi,  folionim  ess- 
pite  unico  pedunculato.  Folia  producta  rigida  6-12' lin.  longa,  rudimen- 
tariis  nlbidis  dentibus  paucis  elongatis  subulatis  iDStructis  intermixtis. 
Pedunculi  gracillimi  stricti  2-6  poll,  longi.  Capitula  pauciflora  depresso- 
globosa  3-5  lin.  diam.,  involucri  bracteis  pauciseriatis  brunneis  membra- 
naceis,  interioribus  2-2^  lin.  longis,  receptaculi  bracteis  brevissimis  breviter 
fimbriatis.  Perianthium'  albidum  sessile  oblongum  2-2^  lin.  longumi 
segmentis  interioribus  quam  exteriora  paulo  brevioribus.  Australia  occi" 
dentalis  in  ditione  sinus  Regis  Georgii,  R.  Brown !  Preiss  1585 ! 

6.  L.  GRACILIS,  R.  Br,  Prodr.  286 ;  Endl.  Icon.  t.  97  ;  Kunth,  Enmn. 
iv.  642;  F.  MuelL  Fragm.  vii.  88;  Benth.  FL  AustraL  vii.  65.— L.  illece- 
brosa,  Reich.  JiL  Beitr.  72.  Herba  glabra  rigidula  semipedalis  vel  pedalts, 
caulibus  strictis  gracillimis  supra  collum  radicis  valde  ramosis,  foliorum 
oasspitibus  multis  pedunculatis,  intemodiis  superioribus'd-12  lin.  longis. 
Folia  producta  subteretia  6-12  lin.  longa  i  lin.  lata,  facie  canaliculata,  apiee 
minute  mucronata,  rudimentariis  albis  membranaceis  ciliatis  intermixtis. 
Pedunculi  stricti  2-8-pollicare8.  Capitula  pauciflora  vel  multiflora  3-4 
lin.  diam.,  involucri  bracteis  paucis  quam  flore  multo  brevioribus,  intimis 
1  lin.  longis,  receptaculi  bracteis  profunde  finibriatis.  Perianthium  bre- 
viter pedicellatum  albidum  vel  rubro  tinctum  2-2^  lin.  longum,  s^mentis 
exterioribus  oblongis  obtusis,  interioribus  lanceolatis  quam  exteriora  ssepis- 
sime  longioribus.  Capsula  H  lin.  longa  mucronata  breviter  pedicellata. 
Australia  orientalis  a  Queensland  ad  Victoriani, 

7.  L.  RAM  OS  A,  LindL  Swan  River,  App.  56  ;  EndL  PL  Preiss.  ii.  43; 
Kunth,  Enum.  iv.  643;  F.  MuelL  Fragm.  vii.  88;  Benth.  Fl.  AustraL  vii. 
66.  Habitus  omnino  L.  gracilis  orientalis.  Folia  producta  teretia  mu- 
cronata 6-15  lin.  longa  |  lin.  lata.  Pedunculi  breviores  (1-4  poll,  longi). 
Capitula  pauciflora  globosa  3-4  lin.  diam.,  involucri  bracteis  ^-1  lin.  longis, 
receptaculi  bracteis  minutis  fimbriatis.  Perianthium  subsessile  1^-2  lin. 
longum,  segmentis  exterioribus  albis  brunneo  costatis,  interioribus  quam 
exteriora  paulo  brevioribus.  Australia  occidentalis  in  ditione  Jlumims 
Cygni,  Drummond  t  Preiss  1587  I 

8.  L.  8E88IPLORA,  Dccne,  FL  Timor.  35, 1. 16 ;  Kunth,  Enum.  iv.  643.— 
Benth.  Fl.  AustraL  vii.  66.— L.  minor,  Hook.  JiL  FL  Tasm.  n.  60^  F. 
MuelL  Fragm.  vii.  89,  non  R.  Br.  Herba  glabra  erecta  dense  ciespitosa 
l-4-pollicari8,  vel  interdum  ramis  decumbentibus  longioribus  prsedita,  valde 
ramosa,  foliorum  csespitibus  pedunculatis  pluribus.  Folia  producta  teretia 
3-9  lin.  longa,  rudiment^is  copiosis  membranaceis  dentibus  subulatis 
elongatis  praeditis  commixta.     Capitula  sesstlfa  pauciflora  3-4  lin.  diam. 
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ioyolncri  bracteis  paucis  i-1  lin.  longis,  receptaculi  bracteii  ininutis  fim- 
briatis.  Perianthium  sessile  1  i  lin.  longnm,  segmentis  exterioribus  quam 
interiora  ssepissime  paulo  brevioribus.  Autttralia  australis  et  oocidentalia, 
ad  5000  pedes  in  ditione  VictoriiB  ascendens. 

Var.  CONGB8TA,  Baker.  Rami  breTisnmi,  intemodiis  subnuUis,  foliis 
prodactis  paucis  l-li  lin.  longis,  rudimentariis  membranaceis  copiosis  cili- 
atis  intermixtis ;  capitula  IJ  lin.  diam.,  floribus  stramineis  1  lin.  longis. 
Australia  ocddentalis  ad  ripas  ftuminis  Murchison,  Oldfield! 

8.  Aphtllanthes  (jn9«m.),it«w. 

Linn.  Gen.  No.  145 ;  Undl  Gen.  No.  1171 ;  Xunth,  Enum.  ir. 
646 ;  Salish.  Gen,  72. 

Ferianthium  infundibulare  tenerum  membranaceum  6-partitam, 
segmentis  aequalibus  obovato-oblongia  obtusis  unguiculatis  dorso 
1-nervatis,  unguibus  in  tubum  conniventibus,  flore  expanso  bu- 
peme  falcatis.  Stamina  6  perigyna  inclusa,  filamentis  filiformi- 
buSy  antberis  ellipticis  dorsifixis  yersatilibus  introrsum  longitudi- 
naliter  debiscentibus.  Ovarium  stipitatum  oboToideo-trigonum 
triloculare,  otuHb  in  loculo  solitariis ;  stylus  filiformis,  stigmate 
tricuspidato.  Capsula  membranacea  loculicido-triyalvis,  semini- 
bus  ovoideis  baud  strophiolatis,  testa  nigra  Crustacea,  albumine 
camoso,  embryone  cylindrico. 

1.  A.  M0NSPEL1RN8IS,  Linn.  Sp.  422;  Bot.  Mag.  1. 1 132 ;  DC.  in  Red. 
lAL  t.  483 ;  Gren.  Fl.  France,  iii.  225 ;  Moggr.  Coni.  Ment.  t.  89.— A. 
juDcea,  Salisb.  Farad,  t.  9.  Herba  glabra  dense  csespitosa,  rhizomate 
brevi,  fibns  radicalibus  tenacibus  ramosis.  Caules  rigiduli  semipedales 
vel  pedaies,  basi  foliis  2-3  scariosis  brunueis  cincti.  Capitula  lineari- 
oblonga  l--2-flora,  bracteis  interioribus  5  lanceolatis  acutis  pallide  brunneis 
3-4  liD.  loDgis  basi  connatis,  exterioribus  paucis  arete  imbricatis  minoribus 
liberis.  Periantbium  8-9  lin.  longum  violaceum  vel  album.  Lusitaniay 
Hispania,  Gallia  meridionalis,  Italia  borealis. 

Subordo  II.  Colchicace^. 
9.  CoLCHicuM  {Toum.),  Linn. 

Linn.  Gen.  No.  457 ;  Steven  in  Act.  Mosc.  vii.  65,  t.  13-16 ; 
Kunth,  Enum.  iv.  138  ;  Endl.  Gen.  No.  1086.— Fouha,  Fomel, 
Mat.  Fl.  Atlant.  2. — Monocaryum  {B.  Br.),  Schultes,  Syst.  Veg. 
No.  1460  (forma  abnormalis),=sPaludaria,  Salish.  Gen.  53. 

Ferianthium  infundibulare,  tubo  elongate  cylindrico  sulcato, 
limbi  erecti  segmentis  conniventibus  diu  imbricatis  subconformibua 
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oblanceolato-oblongis.  Stamina  6  inclusa  ad  faucem  perianthii 
inserta,  8  interiora  scepe  altiora  filamentis  filiformibus  antheris 
linearibuB  yel  oblongis  versatilibus  ad  faciem  interiorem  doraifixiB, 
margine  debiscentibus.  Ovarium  triloculare,  ovulis  in  loculo 
crebris  superpositis,  stylis  liberis  filiformibus  ex  tubo  longe  ex- 
sertis,  apice  stigmatoso  integro  unilaterali  saDpisBime  plus  minusve 
falcatis.  Capsula  oblonga  vel  globosa  venlricosa  ex  apice  septi- 
cide  trivalvis,  seminibus  pluribus  globosis,  testa  brunnea  ad  um- 
bilicum  ventralem  utropbiolata,  embrjone  cylindrico  ab  bilo 
remoto,  albumine  camoso.  HerhcB  acaules  hulbosa,  eormo  magna 
tunieis  chartaeeis  supra  eollum  lange  productis  vestitOyfbliis  8<epe 
hgsteranthiis  vemalibus  camoBO-herhaceis  linearihua  vel  loraitM 
vel  ohlangO'hratis,  fiortbus  ad  spatham  8<dpe  pluribus  suceessivis 
lilacinO'purpureis  raro  luteis. 
Stirps    C.  VABIE0ATI.      Folia    bysteranthia   yenialia.      Flores 

autumnales.     Feriantbii  limbus  tessellatus. 
Periantbii  limbus  conspicue  tessellatus. 

Polia  patula  bumifusa. 

1.  C.  variegatum.  2.  C.pulchrum, 

Folia  ascendentia. 

8.  (7.  agrippinum,  4.  C.  Bivonce. 

Folia  ignota.  6.  C,  amabile. 

Periantbii  limbus  obscure  tessellatus. 

Grandiflora. 
6.  C.  lusitanum,  7.  C  Lemeri. 

8.  O.Tenoni,  9.  C.  iSibthorpii. 

Paryiflorum.  10.  O.  variopietum. 

Stirps  C.  AUTUMNALis.     Folia  bysteranthia  vemalia.      Florea 

grandes  autumnales.     Periantbii  limbus  baud  tessellatus. 
Folia  lingulata  yel  oblonga  3-4  poll.  lata. 

11.  G,  speciosum,  12.  C,  byzantinum. 

Folia  linearia  vel  lanceolata,  1-2  poll.  lata. 

Styli  apice  distincte  falcati,  stigmate  decurrente. 
18.  C.  autumnale,  14.  C,  turcicum. 

Styli  apice  subrecti,  stigmate  subcapitato.  15.  C,  latum. 
Folia  ignota.  16.  C.  persicum, 

Stirps  C.  ABENABn.     Folia  hysterantbia  yernalia.    Flores  parvi 

autumnales.     Periantbii  limbus  baud  tessellatus. 
Flores  ad  cormum  plures. 

17.  0.  Troodi.  18.  G.  polgphgllum.  19.  C,  umbrosum. 
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Flores  ad  cormum  1-2,  raro  8-4. 

Stjli  apice  distincte  falcati,  stigmate  decurrente. 

20.  C.neapoUtanum.    21.  Cpamassieum.  22.  C.  eorsicum. 
Styli  apice  subrecti,  stigmate  subcapitato. 

23.  0.  arenarium.        24.  C.  alpinum.       25.  O.  lingulatum. 

Stirps    C.  MOKTAiri.      Folia   flynanthia  hiemalia  vel   vernalia. 

Feriantliii  limbus  baud  tessellatus. 
Tlores  roseo-lilacini,  antberia  parvis. 

*  Antberse  oblongse  purpurea    : 26.  C7.  mowtanum. 

AntbersB  lineares  luteie. 
27.  a  Steveni.  28.  C.  SzoviUii. 

Eloifes  lutei,  antberis  magnifl  29.  C,  luteum. 

1.  C.  VARIEOATUM,  lAun.  Sp.  485 ;  Bot.  Mag.  1. 1028;  Kunth,Enum. 
iv.  239;  Guss.  Syn.  Sic.  i.  437.— 0.  Parkinsoni,  Hook.  fil.  in  Bot.  Mag. 
t.  6090.— C.  fritillaricum  cbiense.  Parkins.  Parad.  166,  155.  fig.  6.— C. 
chionense,  Hort.  Cormus  ovoideus  1  poll,  craasus,  tunicis  firmis  atrofuscis 
3-^  poll.  Buprfl  coUum  produciis.  Folia  hysteranthia  vernalia  2-3  patula 
snbrecumbeiitia  lanceolata  aemipedalia  obscurius  viridia  quam  in  C.  autumn 
nali,  medio  12-15  lin.lata,  marginibus  undulatis.  Flores  autumnales 2-3 
ad  ipatbam.  Periantbii  tubus  albidus  3-4-pollicari8 ;  limbus  lilacino- 
parpureus  conspicue  tessellatus  2  poll,  longus,  segmentis  oblongO'lanceola- 
tis  infra  medium  5^8  lin.  latis  venis  circiter  15  percursis  e  medio  ad  apieem 
obtusiuscnlum  attenuatis.  Stamina  perianthio  paulo  breviora,  filamentia 
saturate  purpureis,  antberis  purpureis  4  lin.  longis.  Styli  stamina  supe- 
rantes,  apice  stigmatoso  vix  cunrati.  IusuUb  LevantiruB  et  Asia  Minor. 
V.  T.  in  hort.  Barr. 

2.  C.  PULCHRUM,  Herbert  MSS.  Folia  5-10  vernalia  lorata  4-5  poll, 
longa  9-14  lin.  lata  canaliculata  subrecumbentia  obtusa  undulata.  Flores 
autumnales  ssepius  bini.  Periantbii  tubus  albus  1-1  ^  poll,  longus;  limbus 
2-2i-pollicarts  pulcbre  tessellatus,  segmentis  circiter  1  poll,  latis.  Fila- 
menta  alba  basi  lutescentia  3-4i  lin.  longa,  antberis  purpurascentibus. 
Styii  pallidi  antberas  parum  superantes,  apice  stigmatoso  curvati.  Cepha- 
Umia  et  Epirtu,  hort.  Herbert,  anno  1846  (non  vidi). 

3.  C.  A6RIPPINUM,  hort.  Angl, — C.  tessellatum,  hort.  Angl.  Cormus 
ovoideus  1-H  poll,  crassus,  tunicis  fuscis  3  poll,  supra  collum  productis. 
Folia  3-4  vernalia  suberecta  lanceolata  6-9  poll,  longa  infra  medium 
12-15  lin.  lata  obscurius  viridia  quam  in  C.  autumnali,  marginibus  valde 
undulatis.  Flores  autumnales,  2-4  ad  spatham.  Periantbii  tubus  2-4- 
poUicaris  albidus;  limbus  li-2i-pollicaris  pulcbre  lilacino-piu'pureus 
conspicue  albo  tessellatus;  segmenta  oblongo-lanceolata,  infra  medium 
S-9  lin.  lata,  e  medio  ad  apieem  obtusiuscnlum  valde  attenuata,  mar- 
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ginibus  iindulatis^  venis  drciter  15  percuna.  Filamenta  12-18  fin. 
longa  saturate  purpurea,  antheris  lineari-oblongis  purpureia  3--4  lin. 
longis.  Styli  purpurasceutes  staminibus  squilongi  ^el  superantes,  apice 
stigmatoso  leviter  curvati.  la  hortis  Anglicis  sape  cultum.  Flores 
omnino  C.  variegati,  sed  recedit  habitu  robustiore  et  foliis  suberectis. 


4.  C.  BivoNiK,  Guss.  Prod,  i.  463 ;  Syn.  Sic,  i.  437 ;  Kunth,  En 
iv.  139;  Pari  Fl.  Hal  iii.  1/3;  Reich.  Ic.  Germ.  fig.  952.— C.  variega- 
tum,  Biv,  Bern.  Cent.  i.  27,  cxc/.  syn.  j  Red.  Lil  t.  238.— C.  neapolitar 
num  fritillaricum.  Parkins.  Parad.  Terrest.  156,  155.  fig.  4.  Cormus 
ovoideus  1|  poll,  crassus,  tuaicis  duris  fuscis  3-4  poll,  supra  collum  pro- 
ductis.  Folia  6-9  vemalia  suberecta  lorata  subpedalia  caualiculaia,  medio 
9-15  lin.  lata,  apice  subcucullata,  margine  plana.  Flores  autumnales,  1-6 
ad  spatham.  Perianthii  tubus  3-5-pollicaris  ;  limbus  li-2-polbcans 
pulchre  purpureus  conspicue  albo  tessellatus;  segmenta  oblaneeolato- 
elliptica  obtusiuscula  6-9  lin..  lata,  venulis  crebris  16-18  percursa.  Fila- 
menta 6-9  lin.  longa,  antheris  purpureis  lineari-oblongis  4  lin.  longis. 
Styli  pallide  purpurasceutes  stamina  longe  superantes,  apice  stigmatoso 
leviter  curvati.  Capsulae  subsolitarise  oblongse  apice  obtusiuscule  tricus- 
pidats.  Sicilia  in  apricis  collibns  et  montosis,  Tineo !  Parlatore !  etc. 
Formse  affines  imperfecte  cognitse  a  Calabria,  Gussone,  Arcadia,  Von 
Heldreichl  Dalmatia,  Visiani  (C.  Bivona;,  Visiani,  Fl  Dalm.  156;  C.Vi- 
sianii.  Pari  Fl  Ital  iii.  1/5),  et  Mauritania  ad  montem  Tezi,  alt.  700O- 
8000  pedes,  Hook.fil  et  Balll  exstant. 

5.  C.  AMAOILK,  Heldr.  in  Herb,  Grac,  Norm,  Exsicc,  No.  764;  Alti 
Intern,  Congr.  Firenz,  1874,  228.  Cormus  ovoideo-oblongua  nuce  avel- 
lana  paulo  major,  tunicis  fuscis.  Folia  bysteranthia  ignota.  Flores  ver- 
nales  ssepissime  solitarii,  interdum  biuL  Perianthii  tubus  3-4|-pollicaris ; 
limbus  l|-pollicaris,  segmentis  obiongo-ellipticis  pulchre  tessellatis  3-4 
lin.  latis.  Styli  apice  stigmatoso  curvati.  Eubeea,  in  cacumine  numtis 
Xerobuni,  alt,  4800  pedes,  Von  Heldreich  (non  vidi). 

6.  C.  LU8ITANUM,  Brotero,  Pkyt.  Lusit.  21 1,  tabb.  173-4. — C.  lusitani- 
cum  fritillaricum.  Parkins,  Parad,  154,  155.  fig.  3. — C,  Bivonie,  Willk.^ 
Lange,  PI  Hisp.  i,  194,  ex  parte,  Cormus  globosus  1^-2  poll,  crassus, 
tunicis  firmis  nitidis  fuscis  3-4  poll,  supra  collum  productis.  Folia  hie- 
malia  4-5  suberecta  acuta  lorata  8-15  poll,  longa  1-2  poll,  lata  supra  basin 
plana  obscurius  viridia  quam  in  C.  autumnali,  marginibus  iiaud  undulatis. 
Flores  autumnales  ad  spatham  saepissime  plures.  Perianthii  tubus  albidus 
4-6-pollicaris ;  limbus  li-2-pollicaris  lilacino-purpureus  obscure  tessel- 
latus, segmentis  oblanceolato-eilipticis  obtusis  5-7  lin.  latis  venis  crebris 
15-20  percursis.  Stamina  limbo  subduplo  breviora,  filamentis  6-9  lin. 
longis,  antheris  luteis  3-4  lin.  longis.  Styli  purpurasceutes  antheras 
superantes  apice  stigm&toso  leviter  curvati.  Capsulae  aggregatse  oblongae 
Ih  poll,  longa;.     Lusit ania,  in  collibus  saxosis  ditionis Estremadurte,  Maw ! 
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Goetce !  etc.  v.  y.  in  Hort.  Kew.  C.  Todarii,  Parlat.  FL  ItaL  Hi.  178, 
italicum,  ex  descriptione  non  potui  segregare.  C.  Bivotud  hispamcum, 
Willk.  et  Lange,  non  vidi. 

7.  C.  Lbvibri,  Janka  in  (Ester.  Bot,  Zeitschrift,  1875,  82.  Connus 
parvus,  tunicia  chartaceis  'brunneis.  Folia  4-5  yemalia  suberecta  lineari- 
lorata  e  medio  utrinque  angustata.  Flores  autumnales  1~7  ad  spatbam.  Pe- 
rianthii  tubus  albidus  4-6-pollicari8;  limbus  lilacino-purpureus  obacure  tea* 
sellatus  2-d  poll,  lodjgus,  segmentis  oblanceolatis  venis  circiter  20  percunis, 
eztehoribus  lengioribus.  Stamina  stylis  breviora,  antheris  linearibus. 
Styli  limbo  subduplo  breviora,  stigmatibus  uncinatis  unilateralibus  profiinde 
ftulcatis.  Capsulfe  eis  C.  autumnalU  multo  minores  subglobosse  spongioss* 
Italia  in  pratis  ditionis  Florentue,  Janka  (non  vidi). 

8.  C.  Tbnorii,  Pari  FL  Ital.  iii.  157.— C.  byzantinum,  Tenore,  Fl. 
Nap,  iii.  397,  won  Ker. — C.  Bivonse,  Tenore,  Fl,  Nap,  Frodr,  App,  v.  11, 
non  Guss. — C.  Bisignani,  Tenore,  teste  Janka,  Cormus  magnitudine  me- 
diocris,  tunicis  castaneis.  Folia  vernalia  circiter  5  suberecta  late  lorata 
obscure  riridia  supra  basin  plana,  marginibus  baud  undulatis.  Flores  au- 
tumnales  3-4  ad  spatbam.  Perianthii  tubus  albidus  2-5-pollicaris ;  limbus 
saturate  lilacino-purpureus  obscure  tessellatus  1  i-2  poll,  longus,  segmentis 
oblongo-oblanceolatis  obtusis  6-8  lin.  latis,  venis  12-16  percursis.  Fila- 
menta  9-12  lin.  longa,  antheris  purpurascentibus  3-4  lin.  longis.  Styli 
purpurascentes  antheras  superantes  apice  stigmatoso  vix  incurvati.  Cap- 
sulae  ovato-subglobosse  apice  breviter  tricUspidatse.  Italia  in  pratis  ditionis 
Neapolis,  v.  v.  ex  hort  £lwe8. 

9.  C.  SiBTHORPii,  Baker,— C.  latifolium,  Sibth,  fy  Smith,  Fl.  Grac. 
t.  350,  quoad  flores  non  folia.  Cormus  globosus  lJ-2  poll,  crassus, 
tunicis  firmis  castaneis  longe  supra  coUum  productis.  Folia  4-5  hyste- 
ranthia  vernalia.  Flores  autumnales  ad  spatbam  plures.  Perianthii 
tubus  siepe  semipedalis;  limbus  lilacino-purpureus  obscure  tessellatus 
21-24  lin.  longus,  segmentis  oblongo-oblanceolatis  obtusis  8-9  lin.  latis, 
venis  20  vel  ultra  percursis.  Stamina  perianthio  triente  breviora,  antheris 
4  lin.  longis.  Styli  antheras  superantes,  apice  stigmatoso  leviter  curvati. 
Gr<Bcia  in  montibus  Attica,  Von  Heldreich  1  C.  variegatum,  Sieber,  Herb. 
Crete  Exsic. !  non  Linn.,  est  forma  imperfecte  cognita,  verisimiliter  affinis. 

10.  C.  VARioPiCTUM,  Janka  in  (Ester,  Bot,  Zeitschrift,  1875,  83. 
Connus  magnitudine  nucis  Juglandis,  tunicis  brunneis  firmis  vestitus. 
Folia  5-9  vernalia  linearia  stricta  spithamiea  ssepissime  6-8  raro  12  lin. 
lata,  mai^nibus  hand  undulatis.  Flores  autumnales  1-5  ad  spatbam. 
Perianthii  tubus  4-5-pollicari8 ;  limbus  pollicaris  vel  pauUo  longior  obscure 
tessellatus,  segmentis  oblanceolatis  acutiusculis,  venis  circiter  20  undulatis 
percursis,  exterioribns  longioribus.  Stamina  limbo  subduplo  breviora, 
antheris  primum  rubellis,  demum  luteis.  Styli  elongati  interdum  exserti, 
stigmatibus  arcuatis  profunde  sulcatis.     Capsule  vix  12  lin.  longie»  apice 
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abrupte  longiuscule  tricuspidaUe.  Italia,  in  pratis  dUionii  Nef^oUs,  Janka 
(non  vidi).  Est  forma  C.  neapoUtami,  teste  Borbas  in  Just.  Bot.  Jahrb. 
1876,  1066. 

11.  C.  8PBCI08UM,  Steven  in  Act.  Mosc.  vii.  69,  t  15;  Kuntk,  Emm, 
iv.  139 ;  Led,  FL  Ross,  iv.  204 ;  Hoolcfil.  in  Bot,  Mag,  t.  6078 ;  Fl,  Mag, 
n.  s.  t  235  ;  Garden,  June  1877*  Cormus  pro  genere  mazimus  2  poll 
craasns,  tunicis  brunneis  supra  coUum  longe  productis.  Caulis  foliiferos 
interdum  pedalis.  Folia  4-5  hysterantbia  Temalia'suberecta  lingnkta 
12-15  poll,  longa,  medio  3-4  poll,  lata  obtusa  e  medio  ad  basin  on- 
gustata  lucide  viridia,  marginibus  baud  undulatis.  Flores  autumnales  ad 
spatliam  1-4.  Perianthii  tubus  5-9-pollicans»  duplo  crassior  quam  in  C. 
autumnalij  sulcatos ;  limbus  3~3i-pollicari8  pallide  vel  saturate  liladno- 
purpureus  baud  tessellatusi  segmentis  obovato-oblongis  obtusis  9-15  lin. 
latis  Tenia  30-40  percursis.  Stamina  limbo  2-3plo  breviora,  antherii 
luteis  5-6  lin.  longis.  Styli  autberas  superantes  vel  squilongi  apioe  atig- 
matoao  unilaterali  2  lin.  longo  distincte  falcati.  Capsulse  oblongs  1^-2 
poll.  longsB  profimde  sulcatae.  Caucasus,  Steven  I  Ledebour  1  &c  (V.  t. 
in  Hort.  Kew  &c.)  Facile  princeps  apecienim  omnium  generis.  C.  il- 
LYRICUM,  Friv,  (0.  latifolium,  Griseh,  Fl,  Rumel.  ii.  378),  est  planta 
Macedonica  eadem  vel  arete  affinis. 

12.  C.  BYZANTiNUM  {Parkins,  Theat,  154,  155.  fig.  2),  KerinBot. 
Mag,  sub  tt.  1028,  1122;  Schultes,  Syst,  Veg,  vii.  1509;  Kunth,  Enun, 
iv.  140;  Griseb,  Fl,  Rumel,  ii.  378;  Regel,  Gartenflora,  t.  755.— C.  flori- 
bundum,  Lawson ;  Salisb,  in  Trans,  Hort,  Soc,  i.  329. — C.  latifoUam 
byzantinum.  Civs.  Hist,  i,  199-200.— C.  latifolium,  Sibth.SfSm,  Fl.  Grtec, 
t.  350,  quoad  folia. — C.  transsilvanicum,  Schur,  Transyl.  679. — C.  asstivale, 
JBoreau,  Fl.  Cent.  edit.  3,  vol.  ii.  612. — C.  autumnale,  var.  latifolium.  Red, 
lAl,  t.  46S.  Cormus  globo&us  pro  genere  magnus  2-3  poll,  crassus,  tuni- 
cis brunneis  supra  collum  3-4  poll,  productis.  Caulis  foliiferus  semipe- 
dalis.  Folia  5-6  bysteranthia  vernalia  suberecta  oblonga  obtusa  saturate 
viridia  verticaliter  plicata  9-12  poll,  longa,  medio  3-4,  interdum  b-%  poll, 
lata,  marginibus  baud  undulatis.  Flores  autumnales  siepe  12-20  ad  spa- 
tham.  Periantbii  tubus  2-6-pollicaris,  1^2  lin.  crassus ;  limbus  liladoo- 
purpureus  baud  tessellatus  14-2  poll,  longus,  segmentis  oblanceolato-ob- 
longis  obtusis  9-12  lin.  latis,  venis  circiter  20  percursis.  Filamenta  9-12 
lin.  longa,  antberis  luteis  4  lin.  longis.  Styli  staminibus  aequilongi,  apice 
stigmatoso  breviore,  et  minus  falctfti  quam  in  C,  autumnali.  Capsule  ag- 
gregatse  oblongs  li-2  poll,  longe.  Transylvania  et  Byzantium.  V.v.  in 
hort  Barr.  &c.  A  C  autumnali  pnesertim  recedit  foliis  latis  et  floribos 
numerosioribus. 

13.  C.  AUTUMNALB,  L.  Sp.  485 ;  Endl.  Bot,  t.  113 ;  Red.  Lil  t.  228; 
Schultes,  Syst.  vii.  1511 ;  Kunth,  Enum.  iv.  140;  Reich,  Ic.  Gem.  1 949, 
950;  Pari.  Fl,  Ital  iii.    179.— C.  crociflorum,  Anders,  in  Bot.  Mag 
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t.  2673.— C.  multiflorum«  Brot.  Liuii,  i.  697. — C.  aDgUcum  albumen  C. 
uiglicum  purpureum.  Parkins.  Theat,  IS^-^.s— C<  patens,  SohuUz  in  Bot, 
Zeit.  1826,  130.  Cormus  ovoideus  15-18  lin.  crassus,  tunicis  chartaceis 
atrofuscis  2-4  poll,  supra  collum  productis.  Caulis  foliiferus  3-1-polli- 
caris ;  folia  yeraalia  3-4  (raro  5-6)  suberecta  lorata  9-12  poll,  longa,  1^-2 
poll,  lata,  ad  apicem  obtusum  attenuata,  lucide  yiridia,  marginibus  baud  un- 
dulatis.  Flores  1-4,  raro  5-^,  autumnales.  Perianthii  tubus  pallidus  4-6- 
pollicaris;  limbi  lilacino-purpurei  baud  tessellati  21-24  raro  30  lin.  longi, 
gegmentis  oblanceolato-oblongis  venis  15-20  percursis,  exterioribus  6-8 
lin.  latis,  interioribus  paulo  minoribus.  Stamina  limbo  2-^plo  breviora, 
antheris  luteis  3-4  lin.  longis.  Styli  antheras  ssepe  superantes,  apice 
ttigmatoso  unilaterali  2-3  lin.  longo,  falcati.  Capsulae  oblongse  ventricosee 
l|-2  poll,  longie.  Europa  centralis ^  occidentalis  et  meridionalis,  Mauri' 
tania,  Algeria.  C.  vbrnum,  Sahrank,  Bav,  i.  631 ;  C.  vemale,  Hoffm. 
Germ,  I  1/4 ;  Reich,  Ic.  Germ,  t.  951  ;  0.  pracox,  Spenner,  Frib.  215,  est 
status  floribns  fortuiter  vemalibus  minoribus,  genitalibus  ssepisaime  plus 
minus  imperfectis.  C.  patbns,  Schultz,  est  forma  longistylis,  perianthii 
segmentis  magis  patentibus. 

Var.  C.  PANNONicuM  (ParJtifw.  Theat,  154,  155.  fig.  \),  Griseb,  et 
Schenck  in  Wiegm,  Archiv,  1852,  359;  fValp,  Ann,  v.  150. — C.  polyan- 
thos,  Ker  in  Bot,  Mag,  suh  t,  1028.— C.  multiflorum,  Schur,  Sert,  76,  ab 
typo  recedit  habitu  robustiore,  cormo  majore,  foliis  paulo  latioribus,  flo- 
ribus  ssepe  numerosioribus.  Transylvania,  Janka!  Croatia,  Hugue- 
nin  I  &c. 

14.  C.  TURCicuM,  Janka  in  (Ester,  Bot.  Zeitsch.  1873,  242.  Cormus 
magnus,  tunicis  fusco-nigrescentibus  supra  collum  longe  productis.  Folia 
vemalia  hysteranthia  6-9,  exteriora  lanceolata  e  medio  utrinque  angustata 
canaliculata  patentissima  bumifusa  undulata,  interiora  plana  linearia  sub- 
erecta, omnia  anguste  cartilagineo-marginata,  ciliis  retrorsis  vel  patentibus 
prsedita,  supra  Isete  lucide  viridia,  subtus  grisea.  Flores  autumnales  3-8 
omnino  C.  atUumnalis,  segmentis  oblongo-oblanceolatis  obtusis  nervis  cir- 
citer  20  percursis.  Filamenta  uniseriata.  Styli  filamenta  superantes  yel 
breviores,  apice  stigmatoso  curvati.  Capsular  parvae  exquisite  trisul- 
catse.  In  agro  Byzantino,  Janka. '  Folia  C.  variegati,  cum  floribus  C 
autumnalis, 

15.  C.  L^STUM,  Steven  in  M6n,  Mosc,  vii.  66,  t.  13 ;  Kinfh,  Enum,  ir, 
140;  Led,  Ross,  iv.  204;  Bene,  in  Ann.  Sc.  Nat,  ser.  2,  vol.  iv.  345; 
Regel,  Gartenfi.  1862,  t.  379.— C.  Kotschyi,  Boiss. ;  Walp,  Ann.  vi.  149.— 
C.  Balansse,  Planch,  in  Ann.  Sc.  Nat,  ser.  4,  vol.  iv.  145. — C.  candidum, 
Schott  Sf  Kotschy  inKotschy,  PI,  Cilic,  No.  91  a,  333.  Cormus  ovoideus 
1^-2  poll,  crassus,  tunicis  castaneis  4-6  poll,  supra  collum  productis. 
Caulis  foliiferus  demum  5-6- pollicaris.  Folia  4-6  hysteranthia  vemalia 
lingulata  suberecta  pallide  viridia  interdum  pedalia  1-2  poll.  lata.     Flores 
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autumnales  saepe  plures  ad  spatham.  Periantfaii  tubus  2-6-poIlicaris ; 
limbua  2-2|-polIicajri8  pallide  lilacinus  baud  tessellatus,  segmentis  oblan- 
ceolatis  obtusis  4-6  lin.  latis,  venis  12-20  percur^is.  Stamina  limbo  2-3plo 
breviora,  antberii  luteis  3-A  lin.  longis.  Styli  stamina  sspissme  aupe- 
rautes,  apice  stigmatoso  subcapitati  snbrecti.  Capsulee  ovoidee  subpolU- 
cares.  Tauria,  Caucasus,  Asia  Minor,  Syria,  Persia.  Ab  C.  aulunmaU 
recedit  foliis  et  perianthii  segmentis  angustioribus,  stigmatibus  breribus 
viz  curvatis^  capsulis  minoribus.    V.  v.  in  Hort.  Kew.  &c. 

16.  C.  PBRSicuMj  Baker,  Cormus  magnus  globosus,  tunicis  atrofuscis 
4-6  poll,  supra  collum  productis.  Folia  ignota  hysterantbia.  Florea  au- 
tumnales 10-12  ad  spatham.  Perianthii  tubus  3-4-pollicaris ;  limbus  2 
poll,  longus  saturate  purpureas  baud  tessellatus,  segmentis  oblanceolato- 
oblongis  obtusis  5-6  lin.  latis.  Filamenta  subpollicaria,  antheris  luteis 
5-6  lin.  longis.  Styli  limbo  triente  breviores,  apice  stigmatoso  subrecti 
subcapitati.    Persia,  in  ditione  Laristan,  Loftus !  (Herb.  Mus.  Brit.). 

17.  C.  Troodi,  Kotschy  in  linger  Sf  Kotschy,  Cyprus,  liH).  Cormus 
magnitudine  mediocri,  tunicis  fuscis.  Folia  3-4  hysterantbia  vernalia 
lorata  suberecta  6-12  poll,  longa,  9-12  lin.  lata,  ad  apicem  obtusum 
angustata.  Flores  autumnales  4-^  ad  spatham.  Perianthii  tubus  2-3-pollica- 
ris ;  Umbus  pollicaris  lilacino-purpureus  hand  tessellatus,  segmentis  lanceo- 
latis  acutis  veuis  10-12  percursis.  Stamina  limbo  duplo  breviora,  antheris 
luteis.  Styli  stamina  superantes,  apice  stigmatoso  bre?i  curvato.  Cap- 
sule aggregate  ovoideo-oblongse  8-9  lin.  longse  distincte  pedicellate,  car- 
pellis  apice  longe  rostratis.  Cyprus,  in  montibus,  ali.  4000  pedes,  Kotschy, 
604  1  Ab  C.  neapoliiano  presertim  recedit  habitn  robustiore,  floribus  plu- 
ribus,  foUis  latioribus. 

18.  C.  POLYPHYLLUBi,  Boiss.  ^  Held,  in  Boiss,  Diagn.  9er.  2,  No.  iv. 
121.  Cormus  ovoideus  magnitudine  nucis  parve,  tunicis  membranaceis 
3  poll,  supra  collum  productis.  Folia  plura  hysterantbia  linearia  semipe- 
dalia  3  lin.  lata.  Flores  autumnales  6-10  ad  spatham.  Perianthii  tubus 
4-5-pollicaris ;  limbus  lilacinus  subpoUicaris  baud  tessellatus,  segmentis 
oblanceolatis  obtusis  2  lin.  latis  nervis  7-8  percursis.  Filamenta  limbo 
■ubduplo  breviora,  antheris  luteis.  Styli  antheras  paulo  superantes  apice 
stigmatoso  brevi  unilaterali  curvato.  Capsule  oblonge,  carpellis  breviter 
rostratis.  Asia  Minor,  in  Cilicia  ad  radices  Tauri,  Balansa,  Reincrt, 
Heldreich.  C.  trapkzunticum,  Boiss,  in  Balansa,  PL  Orient,  Exsic. 
anno  1866,  ex  exemplis  floriferis  visis  non  possum  segregare. 

19.  C.'uMBROSUM,  Steven  in  M6n.  Mosc.  vii.  68,  t  14;  Kunth,Enum, 
iv.  143;  Led,  Flor,  Ross.  iv.  204. — C.  arenarium,  var.  umbrosum,  Ker  in 
Bot.fieg,  t.  641. — C.  autumnale,  var.,  3/.  Bi^b,  Flor.  Taur,  Cauc.  iii.  181. 
Cormus  parvus  ovoideus,  tunicis  atrofuscis  2-3  poll,  supra  collum  produc- 
tis.    Folia  4-6  hysterantbia  suberecta  lorata  6-9  poll,  longa  medio  9-12 
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tin.  lata,  e  medio  ad  apicem  obtusum  anguatata.  Flores  1-5  autum« 
nales.  Perianthii  tubua  2-d-poUicaris  j  timbua  tilacinua  baud  tevsellatus 
9-12  tin.  longuij  segmentis  oblanceolatis  obtusis  US  \m.  latis  venis  8-12 
percunis.  Stamina  Umbo  2-4 plo  breviora,  antheris  luteis  H  lin.  longis. 
Styti  stamina  superantes  vel  squilongi  apice  stigmatoso  subcapitato  levi- 
ter  currato.     Tauria,  M.  Bieberstein,  Steven.     Caucasus,  Ledebour ! 

20.  C.  NEAPOLITANS M,  Teuore,  Neap.  y.  11,  t.  221.  f.  2;  Kunth, 
Enum.  iv.  142;  Pari.  FL  Jtal.  iii.  182.— C.  arenarium.  Gren.  et  Godr.  Fl. 
France,  iii.  171,  non  W.  ^  K,—C.  longifolium.  Cast.  Cat.  Mars.  136.— 
C.  castrense,  Laram.  in  Bull.  Soc.  Bot.  France,  ii.  688. — C.  provinciale, 
Loret  in  Bull.  Soc.  Bot.  France,  vi.  459.— C.  Haynaldi,  Heuff.  teste  Borbas 
in  (Ester.  Bot.  Zeitsch.  1876,  182.— C.  Jankae,  Freyn.  in  (Ester.  Bot. 
Zeitsck.  1877>  361.  Cormus  globosus  1  poll,  crassus,  tunicis  brunneis 
supra  collum  1^-2  poll,  productts.  Folia  3-4  bysteranthia  yernalia  recur- 
yata  patentia  ligulata  8-12  poll,  longa,  medio  6-9  lin,  lata  obtiua  canaU- 
culata  e  medio  ad  basin  attenuata,  marginibus  baud  undulatis.  Flores  au- 
tumnales  1-2  raro  3-4  ad  spatbam.  Periantbii  tubus  3-4-pollicaris ; 
timbus  lilacino-purpureus  baud  tessellatus  15-18  lin.  longus,  segmentis 
oblanceolatis  obtusis  3-6  lin.  latis,  venis  15-18  percursis,  interioribus  an- 
gustioribus.  Stamina  limbo  subduplo  breviora,  antheris  luteis  3  lin.  longis. 
Styli  stamina  superantes,  stigmatibus  1^  lin.  longis  distincte  falcatis.  Cap- 
suIk  solitarise  ovoideo-oblongse  9-12  lin.  longse,  carpellorum  rostris  incur- 
vatis.  Italia,  Gallia  meridionalis,  Austria,  Dalmatia,  Mauritania  1  C. 
Kocuii,  Pari.  FL  Ital.  iii.  118  (C.  arenarium,  Koch,  Syn.  836),  C.  ori- 
BNTALR,  Friv. )  Kunth,  Enum.  iv.  143,  et  C.  ^etneksb^  Tineo  in  Guss. 
Syn.  Sic.  ii.  818,  ex  descriptione  non  possum  segregare. 

21.  C.  PARNASSicuM,  Sart.  Orph.  et  Held,  in  Boiss.  Diagn.  ser.  2, 
No.  iv.  122.  Cormus  magnitudine  mediocri  (1  poll,  crassus),  tunicis 
castaneia  membranaceis  2-3  poll,  supra  collum  productis.  Folia  4-5  bys- 
teranthia vemalia  lingulata  obtusa.  Flores  sestivales  1-3  ad  spatbam. 
Perianthii  tubus  2-3-pollicari8  ',  limbus  lilacino-purpureus  baud  tessellatus 
12-18  lin.  longua,  segmentis  oblanceolatis  obtusis  3-5  lin.  latis  venis  10- 
15  percursis.  Filamenta  3-6  lin.  longa^  antheris  luteis  3  lin.  longis. 
Styli  stamina  superantes  apice  stigmatoso  unilateral!  distincte  falcati.  In 
montibus  ChreecicB  Chelmos,  Parnassus,  ^c.  alt.  5000-7000  pedes,  Orpha- 
nides,  465 !  etc.    Ad  C.  neapoUtanum  arete  acccdit. 

22.  C.  coRSicuM,  Baker.  Cormus  globosus  6-9  lin.  crassus,  tunicis 
brunneis  1-2  poll,  supra  collum  productis.  Folia  4  bysteranthia  suberecta 
vel  patula  lanceolata  2-3  poll,  longa  supra  basin  3-4  lin.  lata  ad  apicem 
obtusum  angustata.  Flores  autumnales  solitarii.  Perianthii  tubus  fili- 
formis  3-4-pollicaris ;  limbus  lilacinus  baud  tessellatus  8-10  lin.  longus, 
segmentis  oblanceolatis  obtusis  1^-2  lin.  latis,  venis  8-12  percursis.  Sta- 
mina limbo  2-4  plo  breviora,  antheris  oblongis  luteis  1  lin.  longis.     Styli 
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yix  ex  tubo  protrusi  apice  distincte  falcati.  Capsulse  oblongs  6-S  Im. 
longee,  carpellis  breviter  rostratis.  Corsica  in  incuUis  ad  Bonifado, 
Serafino ! 

23.  C.  ARBNARIUM,  Waldst,  et  Kit.  Hung.  ii.  195,  t.  179!  SteDcn  m 
Act.  Nov.  Mosc.  vii.  263;  Kunth,  Enum.  iv.  143;  Reich.  Ic.  Fl.  Gtrm. 
figs.  944,  945,  non  Koch  nee  Gren.  ^  Godr.  Cormus  globosus  8-9  lin. 
crassas,  tunicis  brunneis  2-3  poll,  supra  coUum  productis.  Folia  3-4 
hysteranthia  vemalia  suberecta  ligulata  obtusa  canaliculata  3-4  poll, 
longa,  3-4  lin.  lata.  Flores  autumnales  1  vel  interdum  2-3  ad  spatham. 
Perianthii  tubus  3-4-pollicari8 ;  limbus  Ulacinushaud  tessellatua  12-18  lin. 
longus,  segraentis  oblanceolatis  obtusis  3-4  lin.  latis,  venis  8-12  percursis. 
Filamenta  3-6  lin.  longa,  antheris  luteis  oblongis  2-^3  lin.  longis.  Styli 
stamina  superantes,  apice  stigmatoso  recti  subcapitati.  Capsulae  oblongsa 
8-9  lin.  longee,  carpellis  breviter  mucronatis.  Hungaria,  in  arenosis  sicds, 
Sadler  &  Pauer  I  Fenzl !  Janka !  etc.  Exempla  florifera  ab  Byzantio 
Aucher-Eloy  2155 1  et  Cephalonia,  Schimper  &  Wiest !  non  possum 
segregare. 

24.  C.  ALPiNUM,  DC.  Fl.  France,  ii.  195 ;  Gaud.  Helv.  ii.  601 ;  Kunth, 
Enum.  iv.  142;  Gren.  FL  France,  iii.  171 ;  Reich.  Ic.  Fl.  Germ.  figs.  946- 
948;  Pari.  Fl.  Ital.  iii.  184.— C.  montanum,  AU.  Ped.  i.  117,  tab.  74. 
fig.  2.  Cormus  ovoideus  6-9  lin.  crassus,  tunicis  membranaceis  pallide 
brunneis  1-2  poll,  supra  collum  productis.  Folia  2  raro  3  hysteranthia 
vemalia  lingulata  suberecta  vel  patula  4-8  poll,  longa  medio  3-6  lin.  lata 
obtusa  canaliculata  lucide  viridia  e  medio,  ad  basin  sensim  attenuata. 
Flores  solitarii  raro  bini  eestivales.  Perianthii  tubus  gracilis  3-4-pollica- 
ris ;  limbus  lilacinus  baud  tessellatus  13-15  Im.  longus,  segmentis  oblanceo- 
latis obtusis  3-4  lin.  latis,  venis  10-15  percursis.  Stamina  limbo  3-4plo 
breviora,  antheris  luteis  oblongis  1^-2  lin.  longis.  Styli  staminibua  ssepe 
breviores,  apice  stigmatoso  subcapitati  vix  recurvati.  Capsula  oblonga 
subpollicaris.  Monies  GalluB  australis  orient alis,  Helvetia,  et  Sabaudia  in 
pratis  subalpinis. 

Var.  C.  PARVULUM,  Tenore,Fl.  Nap.  iii.  339,  tab.  221.  fig.  2 ;  JBTan/A, 
Enum.  iv.  143;  Gren.  Fl.  France,  171 ;  Pari.  Fl.  Ital.  186,  ab  typo  vix  re- 
cedit  nisi  floribus  minoribus,  foliia  angustioribus.  Monies  Italite  australis, 
Sicilia  et  Corsica, 

25.  C.  LING u LATUM,  Boiss.  &  Spruner  in  Boiss.  Diagn.  v.  66 ;  Walp. 
Ann.  i.  874.  Cormus  oblongus  nucis  Avdlanm  magnitudine,  tunicis  nigris 
vestitus.  Folia  4-6  hysteranthia  patula  lingulata  obtusa  rigidiuscula 
glauca  sesquipollicaria  5-6  lin.  lata  angustissime  cartilagineo-marginata. 
Flores  vemales  solitarii.  Perianthii  tubus  subpollicaris ;  limbus  lilacinus 
baud  tessellatus,  segmentis  linearibus  acutis  vix  1^  lin.  latis.  Filamenta 
brevi8sima,  antheris  luteis  oblongis.    Styli  filiformis  limbo  parum  breviores. 
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Capsulte  parvie^  carpellis  mucronatis.     In  regione  superiore  montis  Fames, 
Attic€ti  Boissier  &  Spruner. 

26.  C.  MONTA.NUM,  lAun.  Sp,  485  (quoad  plantam  Hispanicam  in  her- 
bario  suo  LcBfiingio  lectaml);  Desf,  FL  Atlant.  i.  322;  Reich.  Ic.  Fl. 
Germ,  t.  940-943  ;  Vis,  FL  Dalm.  64,  tab.  6.  fig.  1.— C.  hermodactylum. 
Parkins,  Farad.  165.  fig.  6, 167.— C.  bulbocodioides,  M,B.Flor.Taur,Cauc: 
i.  293,  iii.  281 ;  Kunth,  Enum.  iv.  144  ;  fVillk,  et  Lange,  Fl  Hisp.  i.  194, 
non  Brotero,—C,  Bertolonii,  Stev,  in  Act,  Mosq,  vii.  268 ;  Kunth,  Enum, 
iv.  143;  Pari,  Fl,  Ital  iii.  190.— C.  Cupani,  Guss,  Fl  Sic.  I  452.— C. 
Valery,  Tineo  in  Guss.  Syn,  FL  Sic,  ii.  818. — C.  parviflorum,  Biv,  in  Biv, 
fL  Piant.inedit,  9.— C.  pusillum,  Sieber  in  Bot.  ZeiL  1822,  248?— C. 
Ritchii,  R,  Br.  App.  Denh.  et  Clapp.  241  I — C.  segyptiacum,  Bois.  Diagn. 
T.  66. — C.  hololophum,  Coss.  et  Durieu  in  Balans,  PL  Alger,  Exsic,  Ko. 
946. — 0.  nivale,  Boiss,  4r  Huet  in  Huet  PL  Arm,  Exsic, — C.  triphyllum, 
Kunze  in  Bot,  Zeit,  1846,  755.— C.  crocifolium,  Boiss,  Diagn,  v.  67,  non 
Sims, — C.  crociflorum,  Schott  Sf  Kotschy  in  (Ester,  Bot,  fVochen.  1854, 
97. — Fouha  bulbocodioides,  Pomel,  Mat,  FL  Alg,  2.  Cormus  ovoideus  1- 
H  poll,  crassus,  tunicis  brunneis  membranaceis,  interioribus  supra  collum 
2-4  vel  interdum  5-6  poll,  productis.  Folia  2-3  raro  4-6  synanthia  line- 
aria  vel  lanceolata  tempore  florendi  falcata  suberecta  2-3  poll,  longa, 
demum  6-9  poll,  longa,  medio  6-9  lin.  lata,  marginibus  anguste  cartilagi- 
neis,  interdum  ciliatis.  Flores  1-4  vernales  vei  hiemales  (Oct.-JuQ.). 
Penantbii  tubus  gracilis  3-4-pollicans ;  limbus  lilacinus  baud  tessellatus 
9-12  lin.  longus,  segmentis  oblongis  obtusis  vel  oblanceolatis  subacutis 
medio  2-4  lin.  latis,  venis  8-20  percursis.  Stamina  limbo  subduplo  bre- 
viora,  filamentis  basi  luteis  incrassatis,  antheris  oblongis  purpureis  1-1 1 
lin.  longis.  Styli  stamina  ssepe  superantes,  apice  stigmatoso  recti  subcapi- 
tati.  Capsuls  6-9  lin.  longte.  Per  regionem  totam  Meriditerraneam  a 
Lusitania  ad  Caucasum,  Armeniam,  Kurdistan,  et  Persiam,  Stirps  valde 
variabilis.  G.  crocifolium,  Boiss,,  est  forma  longicollis,  floribus  pluri- 
bus,  periantbii  segmentis  subacutis ;  C.  nivalb,  Boiss,  et  Huet,  forma 
nana  nivalis  uniflora  Armeniaca,  periantbii  segmentis  ellipticis  obtusis ;  C. 
CvPAfii,  Guss,,  forma  nana  pauciflora  parviflora  foliis  linearibus;  C.  mi- 
nimum, hort.  Elwes,  ab  insula  Syra,  forma  unifiora,  flore  minimo,  seg- 
mentis oblanceolatis  obtusis  5-6  lin.  longis ;  C.  Valery,  Tineo,  forma 
foliis  lanceolatis,  fioribus  pluribus,  periantbii  segmentis  ellipticis;  C. 
Ritchii,  R,  Br.  (cf.  Aschers,  in  Bot,  Zeit  1878,  434),  forma  filamentis 
basi  cristatis  j  et  C.  fasciculare,  R,  Br,  !  (Hypoxis  fascicularis,  lAnn. 
Sp,  439;  Monocaryum  fasciculare,  Schult,  Syst,  Veg.  vii.  1135;  Kunth, 
Enum,  iv.  150 ;  Paludaria,  Salisb.  Gen.  53),  forma  abnormalis  ovario  unilo- 
culari,  stylo  unico. 

27.  C.  Stbveni,  Kunth,  Enum,  iv.  144  (excl  syn,  Desf,  Sfc),  Cormus 
anguste  ovoideus  6-9  lin.  crassus,  tunicis  atro-castaneis  duris  supra  collum 
longe  productis.     Folia  3-4  synanthia,  tempore  florendi  iinearia  suberecta 
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2-3  poll.  longa,  demum  ligulata  4-5  poll,  longa  medio  3-4  liu.  lata  cana- 
iculata,  marginibus  auguste  cartilagineis.  Flores  l-4hiemale8  (Oct- 
Jan.)»  tubo  gracili  3-4-pollicariy  limbi  pollicarU  roseo-lilaciiii  baud  tessel- 
jati  aegmentig  oblanceolatis  subobtusia  2-3  lin.  latia  venis  8-10  laxia  pei^ 
cursis.  Stamina  limbo  2-3plo  breviora,  filamentis  baai  vix  incrassatis,aii' 
theria  linearibua  luteis  U-2  lin.  loDgia.  Styli  stamina  superantea  vel  sqai- 
longi  apice  stigmatoso  recti  subcapitati.  Capsulae  pro  genere  minime. 
Syria,  Blanche,  Rel.  Maill.  17^)7  I  Hooker  &  Hanbury !  Hausaknecht!  etc 
Arabia  felix,  Scbimper  870 !    Persia,  Olivier. 

28.  C.  SzoviTBii,  C.  A.  Meyer,  Ind.  Sem.  Petrop.  1834,  34  j  Kunth, 
Enum.  iy.  145.  Cormus  ovoideus  H  poll,  craasus,  tunids  exteiioribiu 
castaneis  chartaceis,  interionbus  supra  coUum  longe  productia.  Folia  3 
aynanthia  vernalia,  tempore  florendi  lanceolata  suberecta  falcata  2-3  poll, 
longa  deorsum  1  poll,  lata,  demum  subpedalia  baai  angustata.  Flores  1-2 
yernales.  Perianthii  tubus  2^-pollicaris,  foliorum  basibus  occultus ;  lim- 
bus  lilacinus  baud  tessellatua  1-1^-pollicaris,  segmentis  oblongis  medio  3- 
6  lin.  latis,  yenis  circiter  20  percursis.  Stamina  biseriata  limbo  duplo 
breviora,  antberis  linearibus  luteis  3  lin.  longis.  Styli  stamina  auperantes 
apice  stigmatoso  recti  capitati.    Capsulae  ovoidese  1-U  poll,  longtd,  car- 

.pellis  apice  longe  rostratis.  Inmoniibus  ArmeniiB,  Szovits!  Kttrdistanf 
Garden  I  Ab  C.  montano  recedit  babitu  robustiore,  antberis  flayis  lineari- 
bus, foliis  adultis  majoribus,  capsulis  multo  majoribus. 

29.  C.  LUTEUM,  BaAcr  in  Gard.  Chron.  1874,  33;  HooLJiL  in  Bot 
Mag.  t.  6153.  Gormus  oyoideus  9-12  lin.  craasus,  tunicis  brunneia, 
interioribus  supra  collum  longe  productis.  Folia  2-3  raro  4-6  synantfaia 
vernalia  ligulata  tempore  florendi  2-3  poll,  demum  6-12  poll,  louga,  medio 
4-  6  lin.  lata  obtusa  e  medio  ad  basin  attenuata.  Flores  1-2  yernales 
(Dec.-Jun.).  Perianthii  tubus  3-4-poliicaris ;  limbus  luteus  1-1^  poll, 
longus  hand  teasellatus,  segmentis  oblanceolatis  obtusis  2-3  lin.  latis, 
venis  12-20  crebris  percursis.  Stamina  limbo  paulo  breviora,  antberis 
linearibua  basifixis  4-6  lin.  longis,  filamentis  multo  brevioribua  filiformibus 
baud  incrassatis.  Styli  lutei  stamina  sspe  superantea,  apice  stigmatoso 
recti  capitati.  Capsulae  1-1^  poll,  longae,  valvis  apice  recurvatia  longe 
rostratis.  Himalayas  occidentalis  regio  temperata,  Thomson!  Aitchison 
11251  Henderson!  Afghanistan,  Griffith  58951  Beloochistan,  Stocks 
1080 ! 

Species  mihi  nomine  tantum  notcp, 
C.  BoissiBRi,  Orphan,  in  Atti  Congres.  Intern.  Firenze,  1847,  27. 
C.  BUBCEUM,  Orphan,  loc,  cit. 
C.  Farlatoris,  Orphan,  loc,  cit, 
C.  POLYMORPH  UM,  Orphan^  loc.  cit. 
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10.  WuRMBEA,  Thunb, 

Thunh,  Nov.  Gen,  18 ;  ScUecht.  in  Linmeay  i.  82 ;  Kunthy 
JEnum.  iv.  159 ;  Endl  Gen,  No.  1075  ;  Benth,  Fl,  Austral  vii. 
27. — Melanthii  sp.,  Burm.,  Linn.fil.  etc, 

PeriantTiium  firmum,  persistens,  gamophyllum,  tubo  campanu- 
lato,  infundibulari  vel  cylindrioo,  segraentiB  6  raro  8  lanceolatis 
vel  linearibus  aequalibus  facie  supra  basin  foveolatis  saBpissimiB 
tubo  longioribus.  •  Stamina  6,  raro  8,  ad  faucem  tubi  inserta,  fila- 
mentis  filifonnibus  periantbii  segmentis  brevioribus,  antheris  mi- 
nntis  oblougis  versatilibus  dorsifizis  extrorsum  longitudinaliter 
debiscentibus.  Ovarium  sessile  triloculare,  ovulis  in  loculo  pluri- 
bus  superpositis  ;  carpellis  in  stylos  breves  falcatos  sensim  atte- 
nuatis  apice  stigmatosos.  Capaula  globosa,  septicide  trivalyis, 
atylis  persistentibuB  coronata,  seminibus  globosis,  testa  brunnea 
membranacea,  albumine  firmo,  embryone  minuto.  JlerhtB  firmm 
glahr<B  erecta,  hulho  memhranaceo'tunicato  prwdita,  caulihus  foliis 
paucis  segregatis  linearibus  vel  lanceolatis  pradifisy  superiorihus 
sensim  minoribus,florilus  spicatis  ehracteatis  pallidis  vel  purpureis, 
Ab  Anguillaria  solum  periantbii  segmentis  basi  coalitis  recedit. 

Periantbium  tubo  distincto  campanulato  vel  cylindrico  prw- 
ditum. 

Africana  1.  W,  eampanulata. 

Australienses 2.  W.  tuhulosa,  3.  W.  Drummondii, 

Periantbii  segmentis  basi  solum  coalitis. 

AfricansB    4.  W,  tenuis,  5.  W,  Kraussii. 

Australienses    6.  W.  tenella.  7,  W,  pggmaa, 

1.  W.  CAMPANULATA,  WUld.  Sp,  Plant,  ii.  265;  Lam.  III.  t  270; 
Kunth,  Enum.  iv.  159. — MelaDthium  monopetalum,  Linn.fil.  Suppl.  213; 
Bot.  Mag,  t,  1291. — M.  spicaturo^  Burm,  FL  Cap.  11. — M.  Wurmbeum^ 
Thunb.  Prodr.  67 ;  Fl,  Cap,  338,  Herba  glabra  erecta  semipedalis  vel 
pedalis^  bulbo  ovoideo  longicoUo^  tunicis  brunneis.  Folia  3-4  firma,  infe- 
riora  linearia  3-9  poll,  longa,  superiora  lanceolata  basi  dilatata,  caulem 
'  axnplectentia.  Spica  1-3  poll,  longa  laxiflora  vel  densiflora,  rachi  panim 
llexuosa.  PeriaDthium  pallidum  4-6  lin.  longum,  tubo  catppanulato  1^-2 
poll,  longo,  tegmentis  lanceolatis  acUtia  supra  basin  glandula  nigra  per- 
spieua  foveolatis.  Filamenta  1^-2  lin.  longa.  Fructus  globosus  2  lin. 
longus,  sty  lis  divaricatis  1^  lin.  bngis  coronatus.  C.  B,  Spei  in  humidis, 
ad  6000  pedes  ad  montem  Katberg  ascendens,  Dr^ge  3612 !  MacOwan  979 1 
etc.  Mblanthium  remotum,  Soland.  USS.  \,  est  forma  meralaxiflora; 
W.  PURPUREA;  Dryand.  in  Ait.  Hort,  Kew.  edit.  2,  ii.  326  (Andr.  Bot, 
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Rep.  t  221 ;  Ker  in  Bot.  Mag.  t.  694),  est  forma  floribus  luride  pnrpa- 
reisj  segmentis  tubo  campanulato  eequilongis  vel  longioribus ;  M.  rbvo- 
LUTUM,  Soland.  MSS,  I,  ab  purpurea  solum  recedit  segmentis  patulis  vtl 
revolutis;  M.  maroinatum,  Desr.  in  Lam.  Encyc,  iv.  29,  est  forma  seg- 
mentis pallidis  nigro-marginatis ;  W.  truncata,  Schlecht,,  Kwith,  Enwm, 
iv.  161  (Zeyher  1722 !),  est  forma  laxiflora,  foliis  linearibus,  segmentis  an- 
gustis  stellato-patentibus  tubo  longioribus,  tubo  inter  ladnias  tnmcato. 
Flores  raro  tetrameri. 

Var.  W.  LONGiPLORA,  Willd.  Sp.  Plant,  ii.  266;  Kunth,  Envm,  iv. 
161. — Melanthium  tubiflorum,  Soland.  MSS.  I  Varietas  robusta,  floribus 
majoribus  pallidis  (9-12  lin.  longis),  tubo  cylindrico  4-6  lin.  longo,  seg- 
mentis tubo  equilongis  vel  brevioribus.  C.  B.  Spei,  Dr^ge  26606! 
Zeyher  I  Mader  1831  M.  inustum,  Soland.  MSS.  I  (Harvey  879!),  est 
forma  humilis,  perianthio  4  lin.  longo,  segmentis  brunneis  tubo  cylindrico 
duplo  brevioribus,  staminibus  limbo  aequilongis ;  M.  pumilum,  Ker  §« 
Bot.  Mag.  sub  t.  694  !  est  forma  pollicaris,  foliis  linearibus,  8picad-4-floia, 
perianthio  3  lin.  longo,  segmentis  linearibus  brunneis  tubo  brevioribus  ; 
var.  LATi FOLIA,  Baker  (Burchell  6628 !),  est  forma  robusta,  foliis  lanceo- 
latis  basi  cordatis  12-15  lin.  latis,  floribus  6-7  lin.  longis,  tubo  pallido  in- 
fundibulari  2-4  lin.  longo,  segmentis  purpureo-brunneis. 

2.  W.  TUBUL08A,  Benth.  Fl.  Austral,  vii.  28.  Bulbus  et  folia  infima 
ignota.  Folia  superiora  late  lanceolata  acuminata.  Spica  densa  drciter 
10-flora.  Perianthium  7-9  lin.  longum,  segmentis  acutis  tubo  cylindrico 
subtequilongis,  facie  baud  foveolatis.  Stamina  segmentis  multo  breviora. 
Ovarium  angustum,  stylis  elongatis.  Australia  oecidentalis  ad  Champion 
Bay,  Herb.  F.  Mueller. 

3.  W.  Drummondii,  Benth,  Fl.  Austral,  vii.  28.  Bulbus  ovoideus 
5-6  lin.  crassus,  tunicis  fir  mis  chartaceis  atrocastaneis  nitidis,  coUo  hypogseo 
1-1  i  poll,  longo.  Caulis  supra  terram  l-2-pollicari8.  Folia  prodncta  3-4, 
omnia  lanceolata  acuta,  infiraum  1^2  poll,  longum  5-6  lin.  latum,  supre- 
mum  5-6  lin.  longum.  Spica  3-8-flora  superne  densa,  infeme  laxa.  Pe. 
rianthium  pallidum  3-4  lin.  longum,  tubo  campanulato  J-l  lin.  longo,  seg- 
mentis lanceolatis  tubo  3-4plo  longioribus  supra  basin  bnmneo-foveolatis. 
Stamina  segmentis  2-3plo  breviora.  Styli  filiformes  ovario  sequilongL 
Australia  oecidentalis  in  ditione  fiuminis  Cygni,  Drummond ! 

4.  W.  TENUIS,  Baker. — Melanthium  tenue.  Hook,  fil.  in  Joum.  Linn, 
Soc,  vii.  229.  Herba  gracilis  erecta  3-4 -pollicaris,  bulbo  ovoideo  3-4  lin. 
crasso,  tunicis  brunneis  membranaceis.  Caulis  gracillimus  l-2-pollicari8. 
Folia  prodncta  2-3,  infimum  rigidum  lineari-subulatum  2-3  poll,  longum 
flores  eminens,  superiora  multo  minora  basi  dilatata.  Spica  1-2-flora. 
Perianthium  3  lin.  longum  albidum  purpureo  tinctum,  segmentis  oblanceo* 
latis  basi  solum  coalitis;  supra  basin  glandula  brunnea  foveolatis.    Stamina 
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legmentis  duplo  breviora.     Garpella  florifera  ad  antheras  attingentia. 
Monies  insulie  Fernando  Po,  alt.  9000  pedes,  Mann  1454  ! 

5.  W.  Kraussii,  Baker, — ^Melanthii  sp.,  Kraussj  Beitr,  165.  Bulbus 
ovoideus,  tunicis  crassis  atro-brunneis  supra  apicem  2  poll,  productis* 
Caulis  gracilis  1^-4-pollicaris.  Folia  producta  2,  infimum  lineare  vel 
lineari-subulatum  2  poll.  longiim^  supremum  lanceolatum  1-1^  poll.  Ion- 
gum.  Spica  subdense  5-6-flora.  Perianthium  pallidum  4  lin.  longum, 
segmentis  lanceolatis  acutis  baai  solum  coalitis  facie  vix  foveolatis.  Sta- 
mina segmentis  triente  breviora,  filamentis  2  lin.  longis.  Ovarium 
floriferum  2  lin.  longum,  sty  lis  ovario  eequilongis.  Natal,  Krauss  450 
Gerrard  549 ! 

6.  W.  TBNELLA,  Benth,  Fl,  Austral  vii.  28. — Anguillaria  tenella,  Endl, 
in  Plant,  Preiss.  ii.  45.  Bulbus  globosus  5-6  lin.  crassus,  tunicis  membra- 
naeeis  atrocastaneis,  coUo  tunicato  1^-2  poll,  longo.  Caulis  gracillimus 
filiformis  uniflorus  d-4-pollicaris.  Folia  producta  2-3,  infimum  subula- 
tum  5-6-pollicare,  superiora  lanceolata  vel  linearia  acuminata  3-15  lin. 
longa,  basi  1  lin.  lata.  Periantbium  brunneolum  3  lin.  longum,  segmentis 
8  lanceolatis  basi  solum  coalitis,  facie  media  glandula  brunnea  foveolatis. 
Stamina  segmentis  subduplo  breviora.  Styli  4  floriferi  1  lin.  longi.  Aus- 
tralia oceidentalis,  Drummond  !  Preiss  1598. 

7.  W.  VYOUMA,  Benth.  Fl.  Austral,  vii.  28. — Anguillaria  pygmaea, 
Endl,  in  PL  Preiss.  ii.  45.  Bulbus  globosus  5-6  lin.  crassus,  tunicis  raem- 
branaceis  opacis  nigro-castaneis,  collo  hypogseo  1-2  poll,  longo.  Caulis 
supra  terram  l-2-pollicari8.  Folia  producta  2  erecta  linearia  acuminata, 
infimum  ^-4  poll,  longum,  1-2  lin.  latum,  supremum  1^-2  poll,  longum. 
Spica  laxa  2-4«flora.  Periantbium  pallidum  2-3  lin.  longum,  segmentis 
lanceolatis  bmnneo  punctatis  basi  solum  coalitis.  Stamina  segmentis  sub- 
duplo breviora.  Australia  occidentalis  in  ditione  fluminis  Cygni,  Drum- 
mond! Preiss  1599. 

11.  Mebekdsba,  Eamond, 

Bamond  in  Bull,  Phil.  1798,  No.  43,  t.  12  ;  Sclult.  fil,  Syst. 
No.  1533;  Kunthy  Bnum,  iv.  148;  Endlich.  Oen,  No.  1085  a.— 
Colchici  et  Bulbocodii  sp.  auct, 

Perianthium  corollinum  infundibulare  6-partitum,  segmentis 
lanceolatis  longe  unguiculatis,  nnguibus  filiformibus  diu  conni- 
ventibuB.  Stamina  6  inclusa  ad  basin  laminarum  inserta,  fila- 
mentis filiformibus,  antheris  bilocularibus  extrorsis  oblongis  ver- 
satilibus  vel  linearibus  basifixis.  Ovarium  triloculare,*  ovulis  in 
loeulo  crebris  superpositis,  stjlis  liberis  filiformibus  apice  stigma- 
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t080  recfcis  capitatia.  Capsula  oblonga  ex  apice  sepricide  trivalvis, 
BeminibuB  pluribus  tiirgidis,  testa  brunnea  niguloBa  ad  bilum  ap- 
pendiculata,  albumine  duro,  embryone  centrali  cyHndrico.  SerbiB 
hulbasa  aeaules  habitu  omnino  Co\(^\c\yfolii8  tapusime  synanthiU, 
cormis  novis  sape  seuiltbus  interdum  ad  apicem  soholis  egredienti- 
bus,     Ab  JBulbocodio  solum  recedit  stylis  tribuB  discretis. 

Antbene  oblongsB  versatiles  parvsB  (l-lj  lin.  longie). 
Cormi  novi  sessiles. 

1.  M.  attica.  2.  M,  caucagica. 

Cormi  novi  ad  apicem  sobolis  producti. 

3.  M,  sobolifera.  4.  M,  hastulata, 

Antbene  lineares  basifixsD  majores. 
Parviflorse. 

5.  M.filifolia.  6.  M,  robuita. 

7.  M.  dbyssiniea,         8.  M,  persica. 
Grandiflora 9.  M:  Bulbocodium. 


1.  M.  ATTICA,  Boiss,  et  Sprun.  Diagn.  v.  67- — Colcbicum  atticum, 
Spruner;  Tommas,,in  Flora,  1840,730. — Bulbocodium  atticum,  Nymanj 
SylL  379.  Cormus  ovoideus  6-9  lin.  crassus,  tunicis  pluribus  firmis  atro- 
fuBcis,  interioribus  1-2  poll,  supra  collum  productis.  Folia  3  linearia 
syuanthia  falcata  demum  3-4  poll,  longa.  Flores  1-3  byemales  (Oct.- 
Dec.)  pallide  lilacini ;  segmentorum  lamina  9-10  lin.  longa  medio  1^-2 
lin.  lata  lanceolata  acuta,  venis  10-15  percursa,  interiora  basi  vix  auriculata, 
maguibus  filiformibus  l-l^  poll,  longis.  Antheris  oblongae  versatiles  1  lin. 
longse,  filamentis  filiformibus  3-4  lin.  longis  basi  incraasatis  nectariferis. 
Styli  apice  subrecti.  Capsulse  oblongse  6-9  lin.  longse.  In  aridisJtticte, 
Yon  Heldreich,  Orpbanides  921  Asia  Minor,  Montbret!  Aucber-Eloy 
2170!  et  forma  affinis,  Persia  australis  prope  nives  alpis  Kuh-daena, 
Kotscby  705 1  Ab  AT.  caucasica  vix  recedit  nisi  habitu  graciliore,  perian- 
thii  segmentorum  laminis  angustioribus  acutis  interioribus  basi  vix  auri- 
culatis. 

2.  M.  CAUCASICA,  M.  Bieh.  Fl  Taur,  Cauc,  i.  293,  iii.  281 ;  PL  Ross. 
t.  50 ;  Hooil;.  in  Bof.  Mag,  t.  3690. — Colcbicum  caucasicum,  Spreng,  Syst, 
ii.  143. — Bulbocodium  trigynum,  Adam  in  Web,  et  Mohr,  Beitrage,  i.  49 ; 
Kunth,  Enum,  iv.  147 ;  Led,  Ross,  iv.  205,  non  Nyman,  Cormus  ovoi- 
deus 6-9  lin.  crassus  baud  soboliferus,  tunicis  pluribus  firmis  atrofuscis, 
.nterioribus  1-3  poll,  supra  collum  productis.  Folia  2-3  synanthia  linearia 
'falcata  demum  3-4  poll,  longa.  Flores  1-2  raro  3-4  vemales  pallide  lila- 
cini ;  segmentorum  lamina  oblanceolata  obtusa  9-12  lin.  longa  2-4  lin. 
lata  venis  10-15  percursa,  exteriorum  basi  auriculata,  intcriorum  exauricu- 
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lata  yel  interdam  obscure  auriculata,  unguibus  filiformibus  1-2  poll.  Ion- 
gis.  Antherse  oblongse  veraatiles  1-1  i  lin.  longee,  filamentis  filiformibus 
t^-4  lin.  longis  basi  incrassatis  nectariferis.  Styli  stamina  ssepe  siiperantes 
apice  stigmatoso  recti.  Capsulse  oblongse  9-12  lin.  longse^  carpellis  diva- 
ricatis  conspicue  rostratis.  Caucasus,  Iberia,  Armenia^  Kurdistan,  Persia 
borealis.  Bulbocodium  Eichleki,  Regel,  Descr.  Plant.  Nov,  vi.  64; 
Crartenflora,  1878, 294,  t  952,  in  Caucaso  oriental!  Eichlerio  lectum,  ab 
typo  recedit  segmentis  interioribus  basi  distincte  auriculatis. 

3.  M.  soBOLiFBBA,  C.  A,  Meyer,  Ind,  Sem,  Petrop,  1834,  24;  Kunth, 
Entan.  iv.  i50.  Cormus  minimus  novus  ad  apicem  sobolis  crassi  tunicati 
^rediens,  tunicis  interioribus  1-2  poll,  supra  collum  productis.  Folia  3 
synanthia  linearia  patula  demum  3-4  poll,  longa  3-4  lin.  lata.  Flores  1-2 
vemales  pallide  lilacini ;  perianthii  segmentorum  lamina  lanceolata  acuta 
^12  lin.  longa  medio  1^  lin.  lata  yenis  6-10  percursa,  basi  in  unguem  at- 
tenuata  exauriculata;  ungues  filiformes  1-1^  poll,  longi.  Anthera;  ob- 
longse  1  lin.  longse  versatiles  basi  profunde  sagittatse,  filamentis  filiformi- 
bus 3-4  lin.  longis  basi  incrassatis  nectariferis.  Styli  apice  recti.  Capsula 
oblonga  8-9  lin.  longa,  valvis  apice  rostratis.  Persia  australis  et  borealis, 
Szovits !  Haussknecht  I    Asia  Minor^  AuCher-Eloy  5368  ! 

4.  M.  HASTULATA,  Boker, — Bulbocodium  hastulatum,  Frivald.  in 
Regens.  Flora,  \836,  434  ;  Act  Acad,  Hung,  1837.  t.  2.— B.  trigynura, 
Nyman,  Sylloge,  379,  non  Adam,  Cormus  minimus  novus  ad  apicem  so- 
bolis crassi  tunicati  egrediens,  tunicis  supra  collum  1-2  poll,  productis. 
Folia  synantbia  linearia.  Flores  solitarii  pallide  lilacini.  Periantbii  seg- 
menta  lanceolata  acuta  1  poll,  longa  medio  1^  lin.  lata  venis  circiter  10 
percursa  basi  acute  auriculata;  ungues  filiformes  1-1^  poll,  longi.  Sta- 
mina distincte  biseriata,  antheris  oblongis  versatilibus  1  lin.  longis,  fila* 
mentis  filiformibus  3-4  lin.  longis  basi  incrassatis  nectariferis.  Styli  sta- 
minibus  seqnilongi  apice  recti.  Capsulam  non  vidi.  Rumelia,  Frivaldsky ! 
Ad  Jf .  soboUferam  arete  accedit. 

5.  M.  FiLi FOLIA,  Cambess,  Enum,  Balear,  147  i  Kunth.  Enum/vv,  149  • 
Lange,  Fl.  Hisp.  i.  193.— M.  linifolia,  Munby,  PI.  Alger,  Exsic.  No.  60. 
— Bulbocodium  yemum^  Desf,  Fl,  Atlant,  i.  284,  excl,  syn, — B.  baleari- 
cum,  Nyman,  Sylloge,  379.  Cormus  oyoideus  6-9  lin.  crassus  baud  sobo- 
liferus,  tunicis  dnris  atrofusds  1-2  poll,  supra  collum  productis.  Folia 
6-10  anguste  linearia  paulo  post  flores  emergentia,  demum  3-4  poll.  longa 
1-1 1  lin.  lata  firma  falcata  canaliculata  apice  leyiter  cucullnta.  Flores 
solitarii  autumnales;  periantbii  segmentorum  laminis  lanceolatis  acutis 
roseo-lilacinis  1-1^  poll,  longis,  medio  3-4  lin.  latis  yenis  10-12  percursis, 
basi  baud  auriculatis,  unguibus  filiformibus  laminis  sequilongis.  Stamina 
laminis  duplo  breyiora,  antberis  linearibus  luteis  basifixis  3-4  lin.  longis, 
filamentis  filiformibus  squilongis.  Styli  antheras  superantes,  apice  stig- 
matoso recti  capitati.    Capsulse  yemales  6-12  lin.  longs,  pedunculo  1-5 
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poll,  longo  pnedits.    Algeria  in  collibus  arenosis,   Balanaa  37  ^  236! 
Munby  60 1  etc.    Majorca,  Cambess^des !  Maw ! 

6.  M.  ROBU8TA,  Bunge  in  Reliq,  Lehmann.  339;  Walp.  Ann.  vi.  151. 
Conous  ovoideus  1  poll,  crassai  baud  soboliferus,  tunicis  namerosis  coria- 
ceis  ezsiccatia  atrofuacit.  Folia  5-7  vel  plura  synantbia  lanceolata,  mar- 
gine  serrulato-scabenima,  exteriora  demum  semipedalia  supra  basin  polUoe 
dimidio  latiora.  Flores  2'A  yernales;  periantbii  segmentorum  laminis 
oblanceolatis  obtusis  10  lin.  longis  3-4  lin.  latis,  unguibas  filiformibiis  21 
lin.  longis.  Antberce  lineares  basifixae  4  lin.  longie,  filamentis  fUiformibus 
2  lin.  longis.  Styli  21  lin.  longi,  apice  recti  vix  incrassati.  Capsnla  ses- 
quipollicaris,  pedunculo  3-4  poll,  longo.  In  arenosis  deserti  Asitt  oceiden- 
talis  centralis,  Lebmann. 

7.  M.  ABY88INICA,  A*  Kich.  Fl.  Abyss.  ii.  337. — M.  Scbimperiana, 
Hochst.  in  SchUnp.  PI,  Abyss.  No.  1126.— M.  longispatba,  Hochst,  m 
Sckimp.  PL  Abyss.  No.  1167.  Connus  ovoideus  6-9  lin.  crassus  baud 
sobolifenis,  tunicis  brunneis  membranaceis,  interioribus  1-2  poll,  supra 
collum  productis.  Folia  4-5  synantbia  linearia  acuta  suberecta  falcata 
tempore  florendi  2-3  poll,  longa.  Flores  1-2  scstivales ;  periantbii  seg- 
mentorum laminis  acutis  lanceolatis  lilacinis  9-12  lin.  longis  1^2  lin. 
latis,  venis  6-8  percursis,  basi  baud  auriculatis,  unguibus  1  polL  Tel  ultra 
longis  foliorum  basibus  occultis.  Stamina  laminis  duplo  breviora,  antberis 
luteis  linearibus  basiiixis  3  lin.  longis  filamentis  filiformibus  ai^quilongis. 
Styli  stamina  superantes  apice  stigmatoso  curyati.  Capsulam  non  vidi. 
Inmontanis  Abyssinia,  Scbimper  306 1  1126  !  1167 !  Rotb  106 1 

8.  M.  PBBSICA,  Baiss.  Diagn.  xiii.  37. — K.  Aitchisoni,  Hook.fil.imBot. 
Mag.  t.  6012.  Cormus  ovoideus  9-12  lin.  crassus  baud  sobolifenis,  tuni- 
cis brunneis  membranaceis,  interioribus  2-5  poll,  supra  collum  prodactia. 
Folia  4-10  synantbia  linearia  acuta  primum  falcata  demum  patula  4-8 
poll,  longa  3-4  lin.  lata.  Flores  1-4  vemales ;  periantbii  segmentomm 
laminis  lanceolatis  acutis  pallide  lilacinis  9-12  lin.  longis  l-l^  lin.  latis 
venis  8-12  percursis,  basi  baud  auriculatis,  unguibus  filiformibus  laminis 
2-3plo  longioribus.  Stamina  laminis  duplo  breviora,  antberis  linearibus 
luteis  basifixis  3-4  lin.  longis  filamento  sequilongis.  Styli  antberas  supe- 
rantes, apice  stigmatoso  recti  vel  leviter  curvati.  Capsu1fe*oblongce  9-15 
lin.  longse.  Teheran  ad  pedes  montis  Totschel,  Kotscby  80.  Afghanistan 
in  pomariis  ad  Qaettah,  Griffitb  5898 !  India  orientalis  in  ditione  Panjab, 
Vicary  I  Aitcbison  1224 !    V.  v.  in  Hort.  Kew. 

9.  M.  BuLBOCODiUM,  Ramondin  Bull,  Phil,  No.  47.  tob.  12.  fig.  2; 
Red.  Lil.  t.  25V  DC.  Fl.  Frang.  iii.  196 ;  Kunth,  Enum.  iv.  149  ;  Gren. 
FL  Franc,  iii.  169. — Colcbicum  montanum,  Linn.  Sp.  4So,  qnoad  syn. 
Clusii  (Hisp.  266,  t.  267;  Hist.  i.  201,  cum  iconibus). — Merendera  mon- 
tana,  Lange,  Fl.  Hisp.  i.  193.— Bulbocodium  autumnale.  Lap.  Pyr.  202. 
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•^  Colchicum  hexapetalum,  Potur.  CUor,  Hitp.  No.  1424. — Geophila  py- 
renaica,  Btrgeret,  Pyr,  ii.  184.  Cormat  ovoideut  6-12  lin.  craMus  haud 
Bobolifenu,  tunicis  membranaceis  brunneit  supra  collum  loDge  productii. 
Folia  3  paulo  post  flores  emergentia  demum  linearia  falcata  canaliculata  3- 
4  poll,  longa.  Fiores  1-2  autumnales ;  perianthii  segmentorum  laminis 
lanceolatis  subacutis  roaeo-lilaciiiis  1-2  poll,  longis  3-4  lin.  latis  Tenia 
10-12  percursis,  basi  haud  auriculatis,  unguibus  filifoimibaa  1-2  polL 
longis.  Stamina  perianthio  multo  breviora,  antheris  linearibus  luteis 
baaifizis  6-9  lin.  longis,  filamentis  filiformibus  3-6  lin.  longis.  Styli  an- 
theras  ssepe  superantes,  apice  stigmatoso  recti  subcapitati.  Capsulse  ver- 
nales  subglobosie  6-9  lin.  longae  glandulis  fulvis  minutis  consperss,  pe- 
duncttlo  elongato  pneditse.  Pyreiuptf  et  mantes  HispanuB  (Sierra  Nevada, 
etc.)  in  regione  alpiha. 

Var.  BULBOCODioiDES^  Baker, — Colchicum  bulbocodioides,  Brotero, 
Liusi.  697 ;  Phift  Lust.  119,  t.  60,  non  M.  B.— Merendera  bulbocodioides, 
Stend,  Nomenc,  624 ;  Kunth,  Enum,  iv.  149. — Bulbocodium  colcbicoides, 
Nym.  Sylh  379.— B.  Broteri,  IVeho,  PL  LusU.  Essie.  No.  384,  ab  typo  vix 
recedit  nisi  habitu  robostiore,  floribus  saepe  majoribus,  segmentorum  lami- 
nis 2-3  poll,  longis.  In  coUibus  calcareis  LusitanuB  {Serra  de  Cintra,  etc.), 
Welwitach384!etc. 


12.  Akdbocymbium,  Willd. 

Willd.  in  Berl.Mag.  ii.  21,  t.  2 ;  Schult.  Jil.  Syst.  Veg.  vii. 
97  &  1526 ;  Schlecht,  in  Linnaa,  i.  81 ;  Undl.  Oen.  No.  1074 ; 
Xunth,  Enum.  iv.  153  ;  Baker  in  Trimen's  Joum.  1874,  243.— 
Cymbanthes,  Salish,  in  Trans.  Ilort.  Soc.  i.  329 ;  Gen.  54. — Ery- 
tbrostictus,  Schlecht.  in  Linntea  i.  90 ;  Schult.Jil.  Syst.  Veg.  vii.  94  & 
1624 ;  Undl.  Gen.  No.  1070  ;  Emfh,  Enum.  iy.  154.— Melanthii 
sp.  aucit.  vett. 

Perianthium  corollinum  infundibulare  6-partitum,  segmentis 
conformibus  persistentibus  conspicue  unguiculatis,  lamina  lanceo- 
lata  vel  rhomboidea  basi  cucullata  nectarif  era.  Stamina  6  inclusa 
Tel  leviter  exserta  ad  laminarum  basin  cucullatam  inserta,  fila- 
mentis filiformibus  deorsum  incrassatis,  antheris  oblongis  bilocu- 
laribus  extrorsis  leviter  versatilibus.  Ovarium  triloculare,  ovulis 
in  loculo  crebris  superpositis,  stylis  liberis  apice  stigmatosis. 
Capsula  oblonga  vel  globosa  cbartacea  septicide  trivalvis,  carpellis 
dorso  ventricosis,  seminibus  globosis,  testa  membranacea  brunnea, 
albumine  firmo.  Herhce  hulbifera,  hulbi  tunicis  duris  hrunneis, 
collo  hypogao  producto,  caule  epigceo  hrevi  vel  nudoy  foliis propriis 
eonfertis  s<gpe  rosulatis,  interiaribus  corymbum  amplectentibus,  re- 
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liquis  interdum  dijfartnibuspallidispulchre9triatis,floributcofym'- 
hosis  raro  solitariis  albidis  viridibwt  vel  purpurascentibus. 

Polia  interiora  ovata  albida  pulchre  striata. 

1 .  A,  melanthioides,  2.  A.  subuk^um. 

Polia  interiora  ovata  subscariosa  haud  striata. 
Caulis  supra  terram  productus.    Polia  segregata. 

8.  A,Dregei. 
Caulis  supra  terram  nullus.     Polia  congesta. 
Polia  apice  circinata. 

4.  A,  volutare.  5.  A.  eireinatutn, 

Polia  apice  recta. 
Parviflora. 

6.  A.  leucanthum.  7.  A,  ctupidaium. 

8.  A.  Burchellii, 
Grandiflora.  9.  A.  eueamoides.        10.  A.  Burkei. 

Polia  interiora  reliquis  conformia  lanceolata  acuta. 

Capense.  11.  ^.  lon^ipes. 

Mediterranea.  12.  A.  punctatum,         13.  A.  pahestinum. 

I.  A.  MBLANTHioiDES,  Willd,  tfi  BctL  Mog,  ii.  21,  t.  2 ;  Sckkekt.  m 
LinntBa,  i.  89 ;  Kunth,  Enum,  iv.  153;  Baker  in  Trimen's  Joum.  1874, 
244.  Bulbus  subglobosus  6-12  lin.  crassus,  tunicis  exterioribua  nigris 
finnis,  coUo  hypogso  1-3  poll,  longo.  Caulis  supra  terram  sspissime 
breviter  productus  (1-4-pollicaris),  foliis  propriis  3-4  erecto-patentibos 
lanceolatis  4-8  poll,  longis.  Folia  interiora  (bracteac)  4-9  corymbum 
occultantia  oblouga  vel  lanceolata  2-3  poll,  longa  saepissime  acuta  albida 
Bcariosa  venis  viridibus  vel  demum  brunneis  perspicuis  decorata.  Corym- 
bus  pauciflorus;  pedicellis  3-6  lin.  longis.  Perianthium  albidum  4^-6  lin. 
longum,  segmeutis  rhomboideis  acutis  ungue  quam  lamina  2-3plo  breviore. 
Stamina  demum  exserta,  antheris  luteis  lineari>obIongis  \-\  lin.  longis. 
Pistillum  floriferum  perianth  io  scquilongum,  sty  lis  2-^  lin.  longis.  C.  B. 
Spei  in  solo  humido,  Zeyher  1712!  MacOwan  464  I  Burke  285!  etc. 
Transvaal,  Dr.  Atherstone  I 

Van  ACAULB,  Baker.  Forma  robusta,  caule  supra  terram  haud  pro- 
ducto.    In  ditione  Transvaal  prope  Pretoriam,  Roe  I  (Bolus  3042). 

Var.  A.  STRIATUM,  Hochst.  in  Schimp,  PL  Abyss.  No.  1338 ;  A,  Rick. 
Fl,  Abyss,  ii.  336.  Forma  gracilis,  caule  producto,  foliis  linearibus,  brae- 
teis  minoribus.  Abyssinia  in  pratis  prope  Enschedcap,  Schimper  1338 1 
No.  323  anno  1853 1 

2.  A.  suBULATUM,  Baker  in  Trimen's  Joum,  1874,  245.  Bulbns  glo- 
bosus  5>6  lin.  crassus,  tunicis  exterioribus  firmis  nigrescentibus,  collo  hypo- 
gsco  vix  pollicari.     Caulis  supra  terram  haud  productus.     Folia  propria 
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2S  roculata  subulata  ascendentia  facie  canaliculata  6-8  poll,  longa.  Folia 
interiora  (bractes)  3-6  corymbum  occultantia  oblonga  albida  U-2i  poll, 
longa  yenis  crebris  perspicuis  decorata.  Corymbus  paucifloras,  pedi- 
cellia  breviisimis.  Perianthium  albidum  6-7  lin.  longum,  segmentii  rhom- 
boideis  acutis,  ungue  laminie  sequtlongo.  ^  Stamina  breviter  ezserta,  antheris 
luteig  obloDgis  i  lin.  longis.  Pistillum  floriferum  perianthio  cequilongum. 
Africa  australisin  ditione  Transvaal,  Baines  I 

3.  A.  Drbgei,  Presl,Bot.  Bemerh.  116;  Walp,  Ann,  i.  876.  Cormus 
subglobosns  2^-3  lin.  crassus,  tunicii  exteiioribus  atro-iiisds  dnris^  collo 
h}'pogseo  1^-2  poll,  longo.  Caulis  supra  terram  6-12  lin.  longua  filiformis, 
foliis  4-5  linearibus  graminoideis  1-4  poll,  longis  basi  1  lin.  latis.  Folia 
interiora  minuta  lanceolata  baai  dilatata.  Corymbus  l-2-flom8.  Perian- 
tbium  viridulum  4  lin.  longum,  segmentorum  lamina  rbomboidea  acuta, 
ungue  quam  lamina  2-3plo  breviore.  Stamina  inclusa^  antheris  minutis. 
C.  B.  Sp«,  Dr^ge  2705 ! 

4.  A.  voLUTARE,  Burchell,  Trav.  i.  213.  Bulbum  non  vidi ;  coUum  hy- 
pogscum  1  ^-2  poll,  longum.  Caulis  supra  terram  baud  productus.  Folia 
propria  2  rosulata  lanceolata  2-4  poll,  longa  deorsum  6-9  lin.  lata  e  basi 
ad  apicem  acuminatum  circinatum  sensim  attenuata.  Folia  interiora 
pauca  ovata  navicularia  corymbum  occultantia  baud  striata  obtusa  vel  sub- 
acuta  1^-2  poll,  longa.  Corymbus  pauciflorus,  pedicellis  brevissimis. 
PeriaDthium  olbidum  6  lin.  longum,  segmentorum  lamina  rbomboideo- 
lanceolata,  ungue  filiformi  laminee  eequilongo.  Stamina  breviter  exserta, 
antberis  lineari-oblongis  IJ  lin.  longis.  Capsula  snbglobosa,  carpellis 
persi^itentibus  uncinatis  3  lin.  longis.  C.  B,  Spei  in  ditione  centrali  de- 
«er/o,  Burcbell  1215  1  14001 

5.  A.  CIRCINATUM,  Baker.  Bulbus  parvus,  caulibus  pluribus  csspito- 
sis  bypogseis  2-5  poll,  longis.  Caulis  supra  terram  baud  productus.  Folia 
propria  linearia  rosulata  canaliculata  2-3  poll,  longa  deorsum  2-3  lin.  lata 
apice  acuminata  circinata.  Folia  interiora  ovata  corymbum  occultantia 
inconspicue  brunneo  striata  1-2  poll,  longa  obtusa  vel  apice  herbaceo  pro- 
ducto  pnedita.  Corymbus  pauciflorus,  pedicellis  brevissimis.  Perian- 
tbium  6-7  lin.  longum,  segmentorum  lamina  lanceolata,  ungue  applanato 
laminse  fequilongo.  Stamina  laminae  eequilonga;  antberis  2  lin.  longis. 
Pistillum  floriferum  periantbio  eequilongum,  sty  lis  3  lin.  longis.  C.  B. 
S/)«,  Dr^ge2706I 

6.  A.  LBUCANTHUM,  Willd.  in  Berl.  Mag,  ii.  21 ;  Schlecht,  in  Linnaa, 
I  87;  KuntK  Enum.  iv.  153;  Baker  in  Trimen^s  Joum.  \S73\  245.— A. 
eucomoides,  Sweet,  Brit,  Flow,  Gard,  t.  165,  non  Wild. — Melantbium 
capense,  Thunb.  Prodr,  67 ;  FL  Cap.  338.--Anguillaria  capensis,  Spreng, 
Syst.  ii.  146. — Androcymbium  punctatum.  Baker  in  Qard,  Chron,  1874, 
786.  Bulbus  ovoideus  6-9  lin.  crassus,  tunicis  exterioribus  duris  nigres- 
centibus,  collo  bypogieo  2-3  poll,  longo.  Caulis  supra  terram  nuUus  vel 
brevissimus.    Folia  vetustate  purpureo  punctata,  propria  2-3  ovata  vel 
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lanceolata  acuta  4-6  raro  8-9  poll,  longa  snpni  basin  1-1 1  poll,  lata,  in- 
teriora  2-4  ovata  acuta  1-3  poll,  longa  hand  striata.  CoTTmbus  pauci- 
floras  vel  multiflorus,  pedicellis  crassis  3-6  lin.  longis.  Perianthium  albi- 
dum  6-8  lin.  longum,  segmentorum  lamina  rbomboideo-lanceolata,  ungue 
laminae  aequilongo.  Stamina  laminis  lequilonga,  antheris  luteis  1  lin.  lon- 
gis. Carpella  coriacea  ventiicosa  in  stylos  sensim  attenuata.  C.  B,  Spfi, 
Siebcr  125,  Burchell  5628!  Zeyher  1221  17201  Dr^ge  2709!  Harrey 
101 !  etc.    Btuuta-land,  Cooper  3311 1 

7.  A.  CU8 PI DATUM^  Waiter  in  Trimen'sJoum,  1874, 245.  Bulbnm  non 
yidi;  coUum  hypogaeum  1^-2  poll,  longum.  Caulis  supra  terram  baud 
productus.  Folia  propria  1-2  rosulata  lanceolata  patula  acuta  2-3  poU. 
longa,  interiora  3-4  cor^'mbum  occultantia,  extima  ovato-lanceolata  e  baa 
ad  apicem  sensim  attenuata,  intima  scariosa  9-12  lin.  longa  baud  striata 
ad  apicem  cuspidatum  herbaceum  late  rotundata.  Corymbus  pauciflarus, 
pedicellis  brevissimis.  Periaritbium  yindulum  8-9  lin.  longum,  segmen- 
torum lamina  lanceolata,  ungue  applauato  lamina  aequilongo.  Stamina 
laminae  aequilonga,  antheris  lineari-oblongis  flavis  1^2  lin.  longis.  Pis- 
tillum  floriferum  periantbio  aequilongum,  stylis  4  lin.  longis.  C.  B.  Spei, 
ad  ripasfluminis  Reed,  Burcbell  1376 ! 

8.  A.  BuRCHELLii,  Baker  in  Trimen's  Joum.  1874, 246.     Bulbum  non 
vidi ;  coUo  bypogaeo  H-2  poll,  longo.     Caulis  supra  terram  baud  produo-  ' 
tus.    Folia  propria  2  rosulata  patula  ovato-lanceolata  obtusa  2^-3  poU. 
longa  supra  basin  12-15  lin.  lata.     Folia  interiora  2  corymbum  occultan- 
tia  subrotunda  ubtusa  12-15  lin.  longa  baud  striata.     Corymbus  pauci- 

'  florusy  pedicellis  brevissimis.  Perianthium  yiridulum  7-8  lin.  longuoi, 
segmentorum  lamina  lanceolato-deltoidea,  ungue  applanato  quam  lamina 
paulo  longiore.  Stamina  distincte  ezserta,  antheris  lineari-oblongis  2  lin. 
longis.     C.  B,  Spei,  in  ditione  deserti  centralis,  Burcbell  1401 ! 

9.  A.  EUCOMOIDE8,  WtUd,  in  Berl.  Mag.  ii.  21 ;  Schlecht,  in  Linmsa, 
i.  89 ;  Xunth,  Enum.  iv.  153 ;  Baker  in  Trimen's  Joum.  1874,  245. — 
Melanthium  eucomoides,  Jacq.  Ic,  ii.  22,  t.  452 ;  Bot.  Mag.  t.  641. — Cym- 
banthes  foetida,  Salisb.  in  Trans.  Hort.  Soc.  i.  329.  Bulbus  globosus  9-12 
lin.  crassus,  tunicis  exterioribus  duris  atro-fuscis,  collo  bypogaeo  2-3  poll, 
longo.  Caulis  supra  terram  nullus.  Folia  propria  2-4  lanceolata  acuta 
interdum  pedalia,  supra  basin  2-3  poll.  lata.  Folia  interiora  2-4  ovata 
acuta  baud  striata  2-4  poll,  longa.  Corymbus  multifloras,  pedicellis 
crassis  6-12  lin.  longis.  Perianthium  viridulum  9-15  lin.  longum,  seg- 
mentorum lamina  rhomboideo-lanceolata,  ungue  applanato  lamina:  aequi- 
longo. Stamina  breviter  exserta,  antheris  lineari-oblongis  2-3  lin.  longis. 
Capsula  subglobosa  poUicaris,  carpellis  ventricosis,  stylis  persistentibus  5-6 
lin.  longis.     C.  B.  Spei,  Burcbell  1339  !  1395  !  Dr^ge  2710  !  etc. 

10.  A.  Blrkbi,  Baker  in  IHnen's  Joum.  1874,  246.     Bulbum  non 
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TidL  Caulis  supra  terrain  hand  productus.  Folia  exteriora  4-5  lineari- 
lorata  erecta  firma  distincte  costata  8-12  poll,  longa  supra  bamu  6-9  lin. 
lata  ad  apicem  acutum  sensim  attenuata.  Folia  interiora  plura  ovata  sca- 
riosahaud  striata  cuspidata  1^-2  poll,  longa.  Corymbus  pauciflorus,  pedi- 
cellis  brevissimis.  Perianthium  12-13  lin.  longum,  segmentorum  lamina 
lanceolata,  ungue  laminae  squilongo.  Stamina  inclusa,  antheris  i  lin. 
longis.  Capsula  oblonga,  stylis  5^  lin.  longis.  C.  B,  Spei  ad  ripas  flu- 
minis  Vaal,  Burke ! 

1 1 .  A.  LONGiPBS,  Baker  in  Trimen*s  Joum,  1874, 246.  Bulbut  globo- 
8U8  6-8  lin.  crassus,  collo  hypogseo  2  poll,  longo.  Caulis  supra  terram  baud 
productus.  Folia  propria  4-5  rosulata  lanceolata  patula  6-9  poll,  longa 
supra  basin  8-10  lin.  lata  e  basi  ad  apicem  acuminatum  sensim  attenuata. 
Folia  interiora  exterioribus  conformia  sed  multo  minora  baud  striata.  Co- 
rymbus pauciflorus,  pedicellis  brevissimis.  Perianthium  12-15  lin.  longum, 
segmentorum  lamina  lanceolato-deltoidea,  ungue  lineari  quam  lamina  duplo 
longiore.  Stamina  inclusa,  antheris  oblongis  ^  lin.  longis.  Pistillum  flo- 
riferum  inclusum,  stylis  4  lin.  longis.  C  B.  Spei  in  ditione  Somerset, 
Bowker  I 

12.  A.  PUNCTATUM,  Baker. — Melantbium  punctatum, Cav.  Anal,  Cienc. 
Nat.  iii.  49,  t.  26.  fig.  1 ;  Ic.  vi.  64,  t.  588.  fig.  1.— M.  gramineum,  Cav. 
Anal,  L  c;  Ic,  vi.  64,  t.  587.  fig.  1. — M.  angustifolium,  fVilld.  in  Berl. 
Mag.  ii.  23.— Erythrostictus  punctatus  et  gramineus,  Sohlecht.  in  Linnaa, 
i,  90 ;  Kunth,  Enum.  iv.  154-155. — E.  europieus,  Lange  Fl.  Hisp.  i.  J  92. 
Bulbus  ovoideus  6-9  lin.  crassus,  tunicis  exterioribus  firmis  brunneis, 
collo  hypogseo  2-5  poll,  longo.  Caulis  supra  terram  baud  productus, 
foliis  6-10  dense  rosulatis  lanceolatis  acuminatis  firmis  ascendentibus  4-6 
poll,  longis,  interioribus  reliquis  conformibus,  basi  interdum  9-12  lin.  latis. 
Corymbus  multifiorus,  pedicellis  brevissimis.  Perianthium  poliicare  lila- 
cinum,  segmentorum  lamina  oblonga  2  lin.  lata  venis  6-8  percursa,  ungue 
laminse  aequilongo.  Stamina  inclusa,  filamentis  3  lin.  longis,  antheris  ob- 
longis 1  lin.  longis.  -  Capsulae  cbartaceie  oblongo-globosse  ventricosie  8-9 
lin.  longse,  stylis  persistentibus  3-4  lin.  longis.  Mauritania  prope  Moga- 
dore  etc.,  Hooker  &  Ball !  Herb.  Cosson !  Blackmore !  Algeria,  Kralik  ! 
Hispania  meridionalis  prope  Almeriam,  Lange  141 1 — M.  graminrum, 
Cav.  (M.  angustifolium,  Willd.),  est  forma  mera  foliis  linearibus.  Flo- 
ratio  vemalis. 

13.  A.  PALiESTiNUM,  Baker, — Erythrostictus  palaestinus,  Boiss.  MSS. 
Bulbus  ovoideus  6-9  lin.  crassus,  tunicis  exterioribus  firmis  nigrescentibus, 
collo  hypogseo  li-2  poll,  longo.  Caulis  supra  terram  nullus  vel  brevissi- 
mus,  foliis  6-10  rosulatis  ascendentibus  linearibus  vel  lanceolatis  acumi- 
natis 2-3  poll,  longis,  interioribus  reliquis  conformibus,  basi  4-8  lin.  latis. 
Corymbus  pauciflorus,  pedicellis  brevissimis.  t^erianthium  lilacinum  8-9 
lin.  longum,  segmentorum  lamina  oblongo-lanceolata  2  lin.  lata,  ungue 
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quam  lamina  subduplo  breviore.  Stamina  lamina  subduplo  breriora,  antheiis 
parvis  oblongis.  Pistillum  inclusum,  stylis  filiformibus  ovario  longioribas. 
Capsulam  maturam  non  vidi.  Palastina  prope  Hierosolymam,  Dr.  Roth ! 
Jericho,  Lowne !    Engedi,  Hayne  I     Floratio  Temalis. 

13.  BjBOMETBA,  Saluh, 

Salish.  in  Trans,  HorL  Soe,  i.  333  (nomen)  ;  Chn.  5i;  Kunth^ 
JSnum.  iv.  162;  Undl.  Gen.  No.  1077.— Kolbea,  Sehleeht.  m 
Linnaa,  i.  80.— Jania,  Schultes  fit,  Syst.  Veg.  vii.  98  &  1528. — 
TulipcB  sp.,  lAnn, — Melanthii  sp.,  Jacq, 

Perianthium  firmum  infundibulare  6-partituni,  Begmeniis  lan- 
ceolatis  sequalibus  caducis  distincte  unguiculatia,  ungue  quam 
lamina  duplo  breviore.  Stamina  6  inclusa  ad  laminarum  basin 
inserta,  filamentis  subulatis,  antheris  lineari-oblougia  versatilibus 
dorsifixis  extrorsis.  Ovarium  sessile  cylindricum  triloculare,  ovulis 
in  loculo  crebris,  sty  lis  nullis,  stigmatibus  tribus  minuiis  uncinatip. 
Capsula  coriacea  cylindrico-triquetra  septicide  trivalyis,  aeini- 
nibus  perpluribus  compressis,  testa  .brunnea  membranacea, 
albumine  firmo,  embpyone  minuto. 

1.  B.  coLUMELLARis,  Saltsb,  ct  Kunth,  locc,  citt, — Tulipa  Breyniana, 
Linn.  Sp.  edit  ii.  438. — Melanthium  uniflorum,  Jacq.  Ic.  ii.  21,  t.  450  ; 
Ker  in  Bot.  Mag.  t.  767* — M.  scthiopicum,  Thunh.  Desr.  in  Lam.  Encyc. 
iv.  29. — Kolbea  Breyniana,  Schlecht.  he.  cit. — Jania  Breyniana,  Schulies 
fit.,  he.  cit.  Herba  erecta  glabra  semipedalis  vel  pedalis.  Bulbus  globo- 
BUS  6-9  lin.  crassus,  tunicis  exterioribus  membranaceis  nigrescentibus. 
Folia  6-8  firma  segregata  persistentia  falcata  linearia  sessilia  margin e 
ciliata,  inferiora  6-9  poll,  longa  deorsum  3-6  lin.  lata,  superiora  sensim 
minora.  Flores  1-6  laxe  spicati.  Perianthium  6-9  lin.  longum,  intus 
flavum,  extus  rubellum.  Stamina  laminis  duplo  breviora,  filamentis  baai 
purpurascentibus.  Capsula  12-21  lin.  longa,  2-2^  lin.  diam.  C.  B.  Spei, 
Maason!  Oldenburg!  Burchell  6769  !  Dr^ge  307  !  Bolus  2836!  Mader 
184!  etc. 

14.  DiBiB liX,  Lawson, 

Salisb.  in  Trans.  Ilort.  Soc.  i.  330  (nomen)  ;  Gen.  54. — Melan- 
thium, Linn.Jil.  ex  parte ;  Schlecht.  in  Linmsa,  i.  80 ;  Schultes 
fil.  Byst.  Veg.  vii.  No.  1541 ;  Kunth,  Enum.  iv.  165. 

Flores  hermaphroditi.  Perianthium  6-partitum  caducum,  seg- 
mentis  oblanceolatis  sequalibus  obscure  unguiculatis  flore  expanso 
patentibus.  Stamina  6  perigyna  segmentis  breviora,  filamentia 
subulatis  basi  applanatis,  antheris  minutis  oblongis  versatilibus 
dorsifixis  eztrorsum  longitudinaliter  dehiscentibus.       Ovarium 


1 


Digitized  by 


Google 


TUE  ABEBBAKT  TRIBES  OF  LILLICE^.  447 

sessile  obovoideum  triloculare,  oyulis  in  loculo  crebris  superpo- 
sitis;  stjli  8  liberi  subulati  falcati  apice  stigmatosi.  Capsula 
chartacea  obovoidea  septicide  trivalvis,  seminibus  globosis,  testa 
brunnea  membranacea,  albumine  firmo,  embryone  minuto.  Kerhm 
glabra  caulescentes,  hulho  tunkis  memhranaceis  vestito^foliis paucis 
angustis  superpositU^florihus  spieatis  hand  bracteatis, 

Folia  plana  margiue  ciliata 1.  D.  ciliata, 

Folia  Bubulata  glabra   2.  D.triquetra, 

1.  D.  ciLiATA,  Baker. — Melanthium  ciliatum^  Linn.  Suppl.  213; 
Tkunb.  Prodr,  67;   Fl.  Cap.  338;  Schlecht.  in  Linnaa,  i.  83;  Schultes 

fil.  Syst.  Veg.  vii.  1544;  Kunth,  Envm.  iv.  156.— M.  capenae,  fVilld.  Sp. 
ii.  267 ;  Lam.  III.  t.  269. — ^Wurmbea  purpurea,  Drhge,  Exsic.,  non  Dryand. 
Bulbua  globoaua  6-9  lin.  crassus,  tunicis  membranaceia  atrocastaneis,  collo 
hypogseo  2-^3  poll,  longo*  Caulis  3-12-pollicaris,  aursum  ssepe  puberulua. 
Folia  producta  3  caulem  ampleetentia  firma  margine  ciliata,  inferiora  lan- 
ceolata  vel  lineari-lanceolata  2-6  poll,  looga  deorsum  6-9  lin.  lata,  aupre- 
mum  multo  minus.  Flores  multi  vel  pauci  dense  spicati.  Perianthium 
3-6  Un.  longum^  albidum  vel  rubro  tinctum,  segmentis  oblanceolatis  \-\ 
lin.  latis  baud  foveolatis,  yetustate  brunneo-punctatis.  Stamina  segmen- 
tis sabduplo  breviora,  antberis  oblongis  i  lin.  longis.  Ovarium  turbmatum 
acute  asgulatum,  stylis  1-1^  lin«  longis.  Capsula  semipoUicaris  apice 
obtusa  umbilicata,  ad  latera  apicibus  carpellorum  saepe  obscure  cornuta. 
C.  B.  Spei  in  pratis  et  inundatis. — Mblanthium  blandum,  Soland. 
MSS.9  est  forma  foliis  linean-lanceolatis,  floribus  panels  parvis  secundis. — 
M.  SECUNDUM,  Desr.,  Kunth,  Enum.  iv.  156,  est  forma  simills  periantbii 
segmentis  basi  utrinque  denticulo  prseditis. — M.  Bergii,  Schlecht.; 
Kunth,  Enum.  iv.  157,  est  forma  nana  foliis  linearibus  floribus  paucis  pal- 
lidis- — M.  GK AGILE,  Desr.,  Kunth,  loc.  cit.,  est  forma  gracilis  uniflora 
foliis  linearibus;  et  M.  lurid um,  Soland.  MSS.,  est  forma  foliis  brevibus 
oblongis  floribus  densis  brunneis. 

Var.  M.  Garnotianum,  Kunth,  Enum.  iv.  157.  Folia  lanceolata. 
Periantbii  segmentaalbida,  supra  unguem  brevem  foveolis  vel  maculis  dua- 
bus  nectariferis  praedita.  C.  B.  Spei.—M.  rubicundum,  WiUd.,  Kunth, 
Enum.  loc.  cit.,  ab  Oamotiano  solum  recedit  periantbii  segmentis  rubro 
tinctis. — M.  cjsruleum,  Ecklon,  est  forma  siroilik  periantbii  segmentis 
csruleo  tinctis;  et  M.  marginatum,  Schlecht.,  et  M.  Schlectenda- 
LIANUM,  Schultes  fil.,  formae  foliis  ovato-oblongis  periantbii  segmentis 
albis  basi  maculato-foveolatis. 

2.  D.  TRIOUETBA,  Baker. — D.  rosea,  Salisb.  loc.  cit. — Melantbium 
triquetrum,  Linn.  fil.  Suppl.  213;  Thunb.  Prodr.  67;  Fl.  Cap.  340; 
Schlecht.  in  Linncea,  i.  86 ;  Schultes  fil.  Syst.  Veg.  vii.  1547 ;  Kunth, 
Enum,  iv.  157.— M.  junceum,  Jacq.  Ic.  ii.  21,  t.  451 ;  Bot.  Mag.  t.  558. 


Digitized  by 


Google 


448  MB.  J.  a.  BAKEB  OS  COLCHTCACEJB  AND 

Bulbus  globoaut  longicollis,  tunicis  membranaoeis  bnumeU.  Caulig  Uli- 
pedalis.  Folia  3  superposita  glabra  snbulata,  infimum  pedale  vel  ultra, 
ftuperiora  multo  minora  prope  caulis  apicem  imposita,  basi  valde  dilfttata. 
Spica  l-6-pollicari8  superoe  densa.  Periantbium  6  lin.  longum,  aegmeatis 
albis  oblanceolatis  obtusis  2-3  lin.  latis  B-I2<nervati8  basi  maculis  doabus 
nectarifens  purpureis  pneditis.  Stamina  segmentis  subduplo  brevion, 
antberit  oblongis  purpureis  i  lin.  longis.  Ovarium  parvum  oblongum, 
stylis  tribus  subulatis  falcatis  1  lin.  longis.  CapsuLe  carpella  dorse  magis 
rotundata  quam  in  D,  eiliata,  C.  B.  Spei  in  pratis  et  loda  inmndatit, 
Mas  son !  Bowie  t  Hort.  Kew,  anno  1802 1  etc. 

15.  BuRCHABDiA,  B.  Broum, 

B.  Broton,  Prodr.  Ft,  Austral,  273;  Endlieh.  Gen.  No.  1069; 
Kwnth,  Enum.  iv.  164 ;  Benth.  Fl.  Austral  vii.  33. 

Perianthium  firmum  albidum  6-partitum  rotatum  deciduum, 
segmentis  sequalibus  oblanceolato-oblongis  flore  expanso  patulis. 
Stamina  6  hypogyna,  filamentis  linearibus  periantbio  brevioribus, 
antheris  oblongis  leviter  versatilibus  prope  basin  affixis  extrorsum 
longitudinaliter  dehiscentibus.  Ooarium  sesBlle  triloculare  tri- 
quetro-ampuUsBforme,  oyulis  in  loculo  pluribus  superpositiB,  car- 
pellis  in  stylos  breves  sensim  angustatis,  stigmatibns  tribus  mi- 
nutis  falcatis.  (Japsula  coriacea  oblongo-triquetra  septicide  tri- 
valvis,  seminibus  multis  minutis  compressis,  testa  membranacea 
brunnea,  albumine  firmo,  embryone  minuto. 

1.  B.  UMBELLATA,  R,  Br,  loc.  cit. ;  Kunth,  Enum.  iv.  164;  Benth.  Fl. 
Austral,  vii.  33.— B.  multiflorae/  congesta,  Lindl.  Veget.  Swtm  River,  5^ 
Herba  gracilis  glabra  erecta  1-2-pedalis,  cauli  basi  vix  incrassato  bulboao 
foliis  scariosis  baud  productis  cincto,  fibris  radicalibus  cylindrida.  Folia 
produeta  3-4  segregata,  iuferiora  linearia  6-9  poll,  longa,  superiors  multo 
minora  lanceolata.  Caulis  sepissime  ^implex,  interdum  furcatus.  Flores 
pauci  vel  plures  in  umbellam  dispositi,  pedicellis  strictis  3-30  lin.  longis, 
bracteis  firmis  linearibus  1  j-6  lin.  longis,  raro  majoribus.  Perianthium 
4-6  lin.  longum  extus  rubro  tinctum,  segmentis  obtusis  1^2  lin.  latis. 
Filamenta  2  lin.  longa.  Capsula  5-6  lin.  longa.  Tasmania  et  Australia 
temperata  occidentalts  et  orientalis. — B.  multi  flora,  LituU.,  est  forma 
robusta  occidentalism  caule  seepe  furcato,  foliis  5-6  inferioribus  pedalibus, 
pedicellis  elongatis. 

16.  Oenithoglossum,  Salish. 

Salish.  Parad,  t.  54;  Qen,  54;  Sehleeht.  in  Linnaa,  i.  81; 
Kunthy  Enum.  iv.  163. — Lichtensteinia,  Willd.  in  Berl.  Mag.  ii. 
20. — CymatioD,  Spreng,  Sgst,  ii.  142. — Melanthii  sp.,  Linn. 
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Perianthium  firmum  G-partitum,  segmentis  sequalibus  linearibus 
Bupra  unguem  foveolatis  flore  expanse  eequaliter  vel  oblique  recur- 
vatis  persistentibus.  Stamina  6  bypogyna,  €l]amentis  filiformibus 
medio  leviter  incrassatis,  antberis  oblongis  versatilibus  dorsifixis 
extrorsum  longitudinaliter  dehiscentibus.  Ovarium  sessile  obo- 
voideum  obtusum  trilocidare,  oYulis  in  loculo  crebris  superpositis, 
stylis  tribus  elongatis  filiformibus  apice  stigmatosis.  Captula 
chartacea  obovoidea  obtusa  tarde  loculicide  trivalyis,  seminibus 
globosis,  testa  crassa  carnosa,  albumine  firmo,  embryone  minuto. 

1.  O.  GLAUCUM,  Salisb.  et  Kunth,  locc.  citt, — O.  viride,  Dry  and,  in  Ait. 
Hort,  Keto,  edit.  2,  ii.  327. — Melanthium  viride,  Linn.  Suppl.  213;  Thunh. 
Prodr.  67;  Andr.  Bot.  Rep.  t.  233;  Bot.  Mag.  t.  994.— Lichtensteinia 
leevigata,  JViUd.  he.  cit. — Gymation  Iffivigatum,  Spreng.  loc.  cit.  Herba 
erecta  glabra  glauca  semipedalis  vel  pedalis,  cormo  tunica  membranacea 
yestito  prsdita,  cello  2-3  poll,  longo.  Oaulis  3-6-pollicaris,  foliis  4-6 
prseditus,  inferioribus  crebris  lanceolatis  acutis  4-6  poll,  longis  9-12  lin. 
latis  margine  planis,  superioribus  minoribus  lanceolatis.  Flores  plures 
cernui  suaveolentes  in.  raceinum  lazum  dispositi,  pedicellis  floriferis  patulis, 
fructiferis  deflexis,  inferioribus  1-2  poll,  longis,  bracteis  parvis  foliaceis 
linearibus.  Perianthium  purpureum  4-6  lin.  longum,  segmentis  subregu- 
lariter  reflexis.  Stamina  perianthio  subduplo  breviora.  Styli  2-3  lin. 
longi.  Capsula  6-9  lin.  longa.  C.  B.  Spei  ab  ditione  australi,  occiden- 
tali  et  orientali  ad  Transvaal,  Masson !  Dr^ge !  Chapman  &  Baines  1 
Burchell  1502 !  etc. 

Yar.  GRANDiFLOBUM,  Baker.  Forma  robnsta  pedalis  vel  sesquipedalis, 
foliis  latis  margine  planis,  pedicellis  reflexis,  floribus  majoribus  segmentis 
9-12  lin.  longis  facie  pallidioribus  unilateraliter  recurvatis,  staminibus  de- 
clinatis  perianthio  paullo  brevioribus,  stylis  9-15  lin.  longis.  C.  B.  Spei, 
Burchell  1283!  2023!  Dr^ge!  Zeyher  1724!  etc. 

Yar.  MADAGA8CARIEN8IS,  BoJcer.  Pedalis  vel  sesquipedalis,  foliis  infe- 
rioribus linearibus  margine  planis,  racemo  laxo  pedicellis  floriferis  et  fructi- 
feris ascendentibus,  inferioribus  2-2i  poll,  longis,  floribus  parvis  atropur- 
pureis,  staminibus  perianthio  triplo  brevioribus.  Madagascaria  in  locis 
aquosis  provincia  Emima,  Hilsenberg  et  Bojer ! 

Yar.  UNDULATUM,  Baker, — Lichtensteinia  undulata,  fVilld.  in  Berl. 
Mag.W.  20. — Omithoglossum  undulatum,  Spreng.  Cur.  Post.  143;  Sweet, 
Brit.  Flow.  Gard.  t.  131. — O.  Lichtensteinii,  Schlecht.  inLinneea,  i.  91 ; 
Kunth,  Enum.  iv.  163.  Semipedalis,  foliis  lanceolatis  margine  crispatis, 
caule  brevi,  pedicellis  inferioribus  deflexis,  floribus  var.  grandiflori.  C.  B. 
Spei,  DrSge  1  Zeyher  1721 1    Ad  ripas  fluminis  Pamka,  Burke ! 

Yar.  ZfcYHBRi,  Baker.  Forma  nana  foliis  pluribus  linearibus  congestis 
valde  crispatis,  caule  obsolete,  floribus  parvis  corymbosis  pedicellis  ascen- 
dentibus folia  baud  eminentibus.     C.  B.  Spei,  Zeyher  1723 ! 
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17.  Ifhiqikia,  Kunth. 

Kunth,  JSnum.  iv.  213 ;  Benih.  Fl.  Austral  vii.  30.— Hypoxi- 
dopsis,  Steud.  in  Hohen.  FL  Can.  No..  1313. — Xotocles,  8alUb, 
Oen.  54. — ^Auguillariae  et  Melanthii  sp.  auctt,  vett, 

Perianthium  6-partitum,  segmentis  caducis  sBqualibas  linearibas 
Tel  oblanceolatis  obscure  unguiculatis  ^ie  baud  foveolatis  Aore 
expanso  patulis.  Stamina  6  hypogyna,  filamentis  leviter  applanatia 
quam  segmentabrevioribuB,  antheris  minutia  oblongis  versatilibuB 
prope  basin  affixis  bilocularibus  extrorsum  longitudinaliter  dehis- 
centibus.  Ovarium  oblongum  vel  oboYoideum  obtusum  sessile 
triloculare,  oviilis  in  loculo  pluribus  superpositis,  stylis  tribus 
brevibus  falcatis  apice  oblique  interne  stigmatosis.  Capsula  char- 
tacea  oblonga  vel  obovoidea  leviter  sulcata  loculicide  trivaMs, 
semiuibus  minutia  globosis,  testa  brunnea  membranacea,  raphe 
yalida,  albumine  firmo,  embryone  minuto.  Herha  glabra  caules- 
eenteSy  eormoparvo  tunicis  membranaeeis  pradita,  foliis  paueis  «e- 
ffregatiM  graminoideis^florihus  atropurpureis  vel  albidig  parvis  soli- 
tariis  vel  corymboiis,  bracteis  linearibus  foliaceis. 

Periantbium  atropiirpureum,  segmentia  lineari-subulatis 

1.  I,  indiea. 
Periantbium  albidum,  segmentis  oblanceolatis  venis  pluribus  se- 
gregatis  percursis. 
2.  I.  pallida.        8.  L  novis-zelandice.         4.  L  guineeuM, 

1.  I.  INDICA,  KufUh  et  BerUh.  locc.  citt. ;  F.  Muell  Fragm.  vii.  74. — 
Melanthium  indicum,  Linn,  Matit.  226  ;  Willd,  Sp,  Plant,  ii.  268.— An- 
guiUaria  indiea,  H.  Br,  Prod,  273;  Wall,  PL  Asiat.  Ear,  iii.  37.  t.  259.— 
Hypoxidopsis  pumila,  Steud,  loc,  cit. — Anguillaria  Heyneana,  Wall,  Cat. 
No.  5086.  Cormus  globosus  5  6  Un.  crassus,  tunicis  brunneis  membra- 
naeeis, colic  hypogaeo  1-2  poll,  longo.  Caulis  flexuosus  3-9-pollicari8, 
foliis  4-6  linearibus,  inferioribus  semipedalibus  2-6  lin.  latis,  superioribus 
sensim  minonbus.  Flores  siepissime  pauei  (interdum  ad  27,  teste  Sails- 
burio)  corymbosi,  pedieellis  strictis  ascendentibns  1-2  poll,  longis,  bracteis 
parvis  linearibus  foliaceis.  Perianthium  atropurpureum  3-4  lin.  longum, 
segmentis  lineari-subulatis  unguiculatis  flore  expanso  patulis  vel  reflexis. 
Stamina  periantbio  triple  breviora.  Capsula  obovoidea  6-9  lin.  longa, 
stylis  minutis  falcatis  atropurpureis.  India  orientalis  tropicalis  et  subtem- 
perata  in  montibus  Himalaya  ad  6000-7000  pedes  ascendens,  Burma, 
Wallich  1  Zeylania,  Thwaites  3680 1  Australia  borealis,  Bownian  I  etc. — 
Anguillaria  Hbynbana,  Wall,  Cat,  No.  5086;  est  forma  merarobusta. 
—I.  RACBMOSA,  Kunth,  Enum.  iv.  213  (Melanthium  racemosum.  Roth),  est 
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forma  parrifloni,  foliis  lineari-aubulatis. — I.  7  caricinam,  Kunth,loc,  cit. 
(Melanthium  earicinuni.  Roth),  non  yidi. 

2.  I.  PALLIDA,  Baker,  Cormus  globosus  5-6  lin.  crassus,  tunicis  brun- 
neis  membranaceis;  collo  bypogaeo  1-1  i  poll,  longo.  Caulis  supra  terram 
3-4-pol1icaris  flexuosus,  foliis  productis  ssepissime  4  linearibus  graminoideis 
li-3  lin.  latis,  inferioribus  3-4  poll,  longis.  Flores  1-4  corymbosi,  pedi- 
cellit  ascendentibns  3-18  lin.  longis,  bracteis  linearibus  fotiaceis.  Perian- 
tbium  albidum  3-4)  lin.  longum,  segmentis  oblanceolatis  acutis  1-H  1^°* 
latis  venis  crebris  percursis.  Stamina  segmentis  triplo  breviora,  antheris 
pallidis  filamento  quadruplo  brevioribus.  Ovarium  minutum  obovoideum, 
stylis  brevissimis  liberis  faleatis.  India  orientalis  tropicalis  in  ditione 
Concan,  Ritchie !  Stocks  I  Law  I 

3.  I.  NOV^-zBLANDiiB,  Baker.  Cormus  ovoideus  3  lin.  crassus,  tuni- 
cis bmnneis  membranaceis,  collo  hypogseo  poUicari.  Caulis  supra  terram 
pollicaris  uniflorus,  foliis  productis  2-3  linearibus  2-3  poll,  longis.  Peri- 
anthium  albidum  2-2)  lin.  longum,  segmentis  lanceolatis  acutis  venis  6-8 
longitudinalibus  percursis.  Stamina  segmentis  paulo  breviora,  antheris 
albidis  subglobosis.  Ovarium  minutum  obovoideum,  stylis  tribus  liberis 
subulatis.    Insida  Nova  Zelandia,  Lyall  I  Armstrong  I 

4.  I.  GUINBEN8IS,  BakcT, — Melanthium  guineense,  Welw,  Herb.  Cor- 
mus 4  lin.  crassus,  tunicis  brunneis  membranaceis,  collo  hypogseo  l-l  )- 
poUicari.  Caulis  semipedalis,  foliis  2  linearibus  2-3  poll,  loogis  instructus 
Flores  3  corymbosi,  pedicellis  strictis  ascendentibus  12-18  lin.  longis. 
Perianthium  4  lin.  longum  albidum  purpureo  tinctum,  segmentis  oblanceo- 
latis obscure  unguiculatis.  Stamina  segmentis  triplo  breviora,  antheris 
pallidis  minutis.  Ovarium  minutum,  stylis  tribus  faleatis  liberis  subulatis. 
Angola,  Welwitsch  1625-1626 ! 

18.  Anchtillabia,  JK.  JBr. 

B.  Br.  Brodr.  273 ;  Kunth,  Entm.  iv.  168 ;  Benth.  Fl.  Austral. 
vii.  29. 

Blares  polygami  vel  omnes  hermaphroditi.  Berianthium  fir- 
muid  G-partitum,  segmentis  lanceolatis  SBqualibus  ssepe  supra  basin 
glandula  hippocrepiformi  foveolatis  Acre  expanse  patulis.  Sta- 
mina 6  hypogyna  segmentis  breviora,  filamentis  linearibus,  antheris 
minutis  oblongis  versatilibus  dorsifixis  extrorsum  longitudinaliter 
dehiscentibuB.  Ovarium  obovoideum  obtusum,  ovulis  in  loculo 
crebris  superpositis,  stylis  filiformibus  liberis  yel  basi  coalitis, 
apice  interne  stigmatosis.  Capsula  oboYoidea  triquetra  cbartacea 
loeulicide  trivalvis,  seminibus  .globosis,  testa  brunnea  membra- 
nacea,  albumine  firmo,  embryone  minute.  .  Herha  glabra  caules- 
centes,  hulbo  tuniois  membranaceis  vestito,  foliis  paucis  angustis 
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superpoiitiiffloribui  tpicatU  raro  soliiariis  haud  hracteaiit  paUidii 
persUtentibui. 

Flores  poly gami,  stylia  liberis   1 .  A,  dioica. 

FloreB  bermapliroditiy  stjlis  ba4si  coalitis 2.  A.  deruiflora, 

I.  A.  DIOICA,  n,  Br.  Prodr.  273;  Kunth,  Enum.  iv.  158;  HoQk.JU.Fl. 
Tarn,  ii.  46;  EndL  Icon.  t.  3;  Benth,  Fl.  Austral,  vii.  29.— A.  bigUndn- 
lota  et  aniflora,  R.  Br.  et  Kunih,  loce.  citt. — A.  austrnlis,  F.  Muell  FVagm. 
Tii.  74. — A.  monantha,  EndL  in  Preis$.  ii.  45. — MeUnthium  BrowDii, 
Schleeht.  in  Linnaa,  i.  86.— Pleea  Sieberi,  R£ich.  in  Sieb.  PL  Exgic.  No. 
156.  Bulbua  ovoideua  3-6  lin.  crassus,  tunicii  branneii  membranacets, 
collo  hypogseo  1-3  poll,  longo.  Caulis  3-12-pollicarii  gnunlis  leviter 
flexuoBUg,  foliis  3-4  productis  linearibus  vel  lineari-subulatis  basi  dilatatis, 
interioribua  3-6  poll,  longia.  Florea  polygami  vel  bermapbioditi  pauci 
apicati  vel  raro  aolitarii.  Perianthium  3-6  Iid.  longuxn,  aegmentis  lanceo- 
latia  aaepiasime  aupra  basin  glandula  nigricante  hippocrepiformi  foveolatii. 
atamina  perfecta  aegmentis  2-3plo  breviora.  Ovarium  aaepe  staminibus 
imperfectis  cinctum,  atylia  liberis  l-l|  lin.  longis.  Tasmania  et  Australia 
occidentalis  et  orientalis. — A.  uni flora,  R.  Br.,  est  forma  mere  nana  uni- 
flora;  A.  biolandulosa, R. Br.,  forma  floribua  hermapbroditis,  segmen- 
torum  foveola  medio  diffracta. 

2.  A.  DBNSi FLORA,  Benf A.  FL  Austral,  vii.  29.  Bulbus  globosus  1 
poll,  crassus,  tunicis  copiosis  brunneis.  Caulis  aemipedalis,  foliis  tribus 
lioearibus  basi  dilatatis,  inferioribus  2-3  poll,  longis.  Flores  hermaphro- 
diti  3-6  dense  apicati.  Periantbium  4-5  lin.  longum,  aegmentis  lanceo- 
latis  facie  haud  foveolatis.  Stamina  segmentis  paulo  breviora,  antheris 
oblongis  i  lin.  longis.  Styli  1^  lin.  longi  deorsum  coaliti.  Australia 
occidentalis,  Murchison  I  Gray. 

19.  Sahtdebsoitll,  Hook. 

JEEooJe.  in  Bot.  Mag.  t.  4716 ;  Sarv.  Cape  Genera,  edit.  ii.  403. 

Perianthium  corollinum  gamopbyllum  globoso-urceolatum,  tube 
basi  6-8accato,  segmentis  6  deltoideis  vel  lanceolatis  aequalibus 
erectis.  Stamina  6  hypogyna,  filamentis  filiformibus,  antheris 
lineari-oblongis  demum  versatilibus  extrorsum  debiscentibus. 
Ovarium  triloculare,  ovnlis  in  loculo  crebris  superpositis ;  stylus 
filif ormis,  stigmatibus  tribus  subulatis  falcatis  intus  stigmatosis. 
Fructus  ignotns.  Herh<B  erecta  glabra,  rhizomate  tuberose  Glo- 
riosaB,  caulibus  inferne  nudis  superne  crebre  foliatis,  foliis  Jirmis 
alternis  sessilibus  apice  acuminatis  haud  cirrosis,  floribus  singulis 
ex  axillisfoUorum  superior  urn  productis  luteis  vel  purpurascentibus, 
pedicellis  apice  cernuis. 
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Perianthii  segmenta  magna  lanceolafca    1.  S.  lUtonioides. 

Perianthii  segmenta  parva  deltoidea    2.  8.  aurantiaca, 

1.  S.  LiTTONioiDES,  Welw. ;  Baker  in  Trans,  Linn.  Soc,  ser.  2,  Bot. 
i.  262.  Caulii  sesquipedalis,  foliis  oblongo-lanceolatis  2-4  poll,  longis 
deoraum  9-12  lin.  latis.  Pedicelli  1-2  poll,  longi.  Perianthium  auran- 
tiaco-purpureum  8-9  lin.  longum,  segmentii  lanceolatis  quam  tubus 
quadruplo  loDgioiibus  facie  maculis  atropurpureis  decoratis.  Stamina 
periantbio  dupio  breviora,  antheris  1^  lin.  longis.  Ovarium  oblongum  3-4 
lin.  longum;  stylus  ovario  lequilongus  apice  tricuspidatus.  Angola  in 
ditione  Pungo  Andongo  in  sglvis  alt,  2400-3800  pedum,  Welwitscb  ! 

2.  S.  AURANTIACA,  Hook,  loc,  cit.  Caulis  l-2-pedali8,  fuliis  linearibus 
vel  lanceolatis  3-4  poll,  longis,  deorsum  3-9  lin.  latis.  Pedicelli  6-12  lin. 
longi.  Periantbium  aurantiacum  9-12  lin.  longum,  segmentis  brevissimis 
deltoideis.  Genitalia  3 lin.  longa.  Natal  etKaffraria,  Sanderson!  Sutber- 
land  t  Gerrard  52/  !  &c. 

20.  LEiTcocBiinTM,  Nuttall, 

NuttaU,  M8S.  I  A.  Gray  in  Ann.  Lye.  New  York,  iv.  160 ; 
Kunth,  Enum.  iv.  150;  8.  Wats.  Bot.  Hdth  Farall.  34.9,  t.  36. 
f.  1-8. 

FeriantMum  corollinum  albidum  bypocraterifornie  marcescens, 
tubo  cylindrico  apiee  infundibulari,  segmentis  6  lanceolatis  flora 
expanse  patulis  tubo  multo  brevioribus.  Stamina  6  ad  faucem 
tubi  inserta,  filamentis  filiformibus,  antberis  lineari-oblongis  basi- 
fixis  margine  debiscentibus  post  foBcundationem  spiraliter  tortis. 
Ovarium  globosum  triloculare  ad  basin  tubi  sessile,  ovulis  in  loculo 
pluribus  biseriatis  ;  stylus  filif  ormis  ex  tubo  protrusus,  stigmate 
capitate  trigono.  Capsula  parva  globoso-triquetra,  seminibus  in 
loculo  5-6  atris  turgidis. 

1.  L.  uo^TKiiuyLiNuttall  et  auctt.  locc.  citt.  Herba  acaulis  perennis 
glabra,  rhizomate  oblique,  fibris  radicalibus^  pluribus  cylindricis,  tunicis 
interioribus  supra  collum  productis  lanceolatis  byalinis.  Folia  plura  line- 
aria  erecta  persistentia  capaliculata  4-G  poll,  longa  1^  lin.  lata,  margine 
cartilaginea.  Flores  4-8  suaveolentes,  pedicellis  brevissimis,  bracteis  linea- 
ribus byalinis.  Periantbium  album,  tubo  2-3  poll,  longo,  segmentis  6-9 
lin.  longis  venis  6-8  segregatis  percursis.  Stamina  segmentis  breviora, 
antberis  2  lin.  longis.  Capsula  3-4  lin.  longa  et  lata  coriacea;  valvis  dbrso 
baud  ventricosis.  California  et  Monies  Scopulosi  America  borealis, 
Nuttall  I  Fremont  380 1  Parry  349 !  &c.     Floratio  vemalis. 

Var.  MAJOR.  Folia  subpedalia.  Periantbu  tubus  4-pollicari8,  limbo 
expanse  2  poll.  lato.    Nevada,  teste  S.  Watson  loc.  cit. 

Llim.  JOUBBT. — BOTANY,  TOL.  XTII.  2  K 
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21.  Weldxitia,  ackuU.JU* 

Sehult.ja.  m  Soi.  Zeii.  1829,  i.  1. 1 A ;  Syst.  Veg.  vii.  1186; 
JEtfu^J^  j^pttffli.  ir.  152. 

Feriamikiwm  oorollmam  album  hypocratenf  orme  maroesceiiB, 
tubo  longo  cylindiico,  Begmentis  tribnB  obovatis  obtasis  flore  ez- 
panBo  patolis  quam  tubas  multo  breyioribus.  Stamina  6  ad  fi&ucem 
tubi  inserta  segmentiB  breviora,  filamentis  filiformibos,  anthem 
lanceolatifl  basi  profunde  sagittatis  afSxis,  extrorsum  longitudin- 
aliter  dehiscentibus.  Ovarium  oblongum  sessile  triloculare,  otuUb 
in  loculo  3-4 ;  stylus  filif  ormis  ex  tubo  protrusus ;  stigmate  capi- 
tato  trigono.     Fruefiu  ignotus. 

1.  W.  CANDIDA,  SchulteSfJU.  he,  cit,  Herba  acaulis  tripollicaris,  it- 
dice  igaota,  tuoicis  interioribus  supra  collum  productis  hyaluiis.  Folia 
plura  erecta  glabra  lanceolata  2  poll,  longa,  deorsum  4-6  lin.  lata,  inte- 
riora  gradatim  angustionL  Flores  fere  40  in  centro  folionim  subsessileti 
ungoli  ipatha  tubulosa  membranacea  hyalina  cincti.  Periantbii  tabus 
2^  poU.  longns  ex  spatha  demum  1  poll,  protrusus ;  limbus  expansus  poUi- 
caris,  segmeutis  circiter  6  lin.  longis  4  lin.  latis.  Filamenta  alba  2  lin. 
longa.    Mexico  ad  mon/em  Nevada  de  Toluca,  Karwinski.    Non  yidi. 

22.  MiLLlOAiOA,  Hook.fil. 

Booh,  fil  in  Hook.  Kew  Joum.  v.  296,  t.  9 ;  Fl.  Ta^m.  ii.  61 ; 
Benih,  Fl.  AuHral,  vii.  25. 

Perianthium  membranaceum  persistens  campanulatam  basi  ga- 
mophyllum,  segmentis  oblongo-lanceolatis  multinen^atis  flore  ex- 
panso  patulis  vel  reflexis.  Stamina  6  minuta  perigyna,  filamentis 
filiformibus,  antheris  globosis  bilocularibua  siiberectis  secus  mar- 
gines  loDgitudinaliter  dehiscentibus.  Ovarium  globosum  sessile 
triloculare,  ovulis  in  loculo  pluribus  superpositis ;  styli  basi  solum 
rel  psne  ad  apicem  coaliti,  apice  stigmatosi.  Q^mla  panra 
membranacea  globosa  loculicido-triTalYis ;  seminibus  linearibus 
apice  appendiculatis,  testa  nigra  Crustacea,  albumine  camoso,  em- 
bryone  elongate  cylindrico.  Herhm  coMpitosa  scepissime  pilo9<e^ 
foliis  pluribus  linearibus  vel  lanceolatis,radic(dibus  dense  rostdatis, 
caulinis  paucis  reductis,  Jloribus  sapissime  copiose  panieulatis  par- 
vis  albidiSy  braeteis  lanceolatis^  pedicellis  inarticulatis.  Habitus 
AstelisB ;  recedit  floribus  hermaphroditism  perianthio  basi  gamo- 
phgllOffructu  capsular i  etc. 

*  Since  the  above  was  written,  Mr.  0.  B.  Clarke  has  procured  the  original 
type  spedmen  from  the  Brussels  herbarium ;  and  the  plant  proves  not  to  bdong 
to  Liliaoeee  at  all,  but  to  be  identical  with  LAUrBA,  BetUh.,  in  Commelynaceic. 
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Stjli  basi  Bolum  coaliti. 

Panicula  laxa.    Folia  lineftria    «  1.  M.  longifolia. 

Panicula  densa.    Folia  lanceolata 2.  M.densi/hra. 

Styli  apice  solum  liberi. 

Flores  pauci  corymbosi.    Periantbii  tubus  oblongus. 

8.  M.  Johmtoni, 
Flores  multi  paniculati.    Feriautbii  tubus  breyissimus. 

4.  M.  9tylosa, 

1.  M.  LONGiFOLiA,  Hook,  fil,  Sf  Bentk.  loec.  citt.  Herba  perennis  1~2« 
pedalis,  rhizomate  cnaso,  coUo  letis  foUorum  delapsorum  coronato.  Folia 
radicalia  rosulata  Unearia  membranacea  1^-pedalia,  bail  3-6  lin.  lata, 
ntrinqne  yindia,  pilia  moUibus  patentibua  pnedita.  Caulis  j-l  -pedalit  dense 
lanoaa,  foliia  paucia  reductii  iottructis.  Panicula  laxa  lemipe^ia  vel  peda- 
lis,  ramia  aaoendentibua  piloaia  flexuosia  inferioribua  valde  compoaitia,  pedi* 
csellia  1-4  lin.  longia,  bracteia  ultimia  lanceolatia  3-4  lin.  longia.  Perian- 
thium  3  lin.  longum,  segmentia  aacendentibua  quam  tubus  triplo  longi- 
oribua,  Acre  ezpanso  patulis.  Stamina  minutissima,  antbeiis  subglobosis. 
Styli  falcati,  baai  solum  coaliti.  Capsula  globoaa  2  lin.  longa  in  periantbio 
peraistente  inclusa.  Tatmania  ad  rupts  ealeareas,  Milliganl  Gunnt 
etc. 

2.  M.  DBNSIFLORA,  Hook.  fil.  FL  Totm.  ii.  62;  Benth.  FL  Austral. 
▼ii.  26.  Herba  perennis  pedalis  ycI  seaquipedalis,  rbizomate  crasao,  collo 
aetia  baud  coronato.  Folia  radicalia  roaulata  lanceolata  aemipedalia  vel 
pedalia  aubcoriacea  utrinque  viridia  pilia  paucia  deciduia  praeaertim  ad 
maigines  inatmcta,  baai  1  poll.  lata.  Caulia  aemipedalia  denae  albido« 
piloana,  foliia  1-2  rednctia  erectia  preditua.  Panicula  denaa  aemipedalia^ 
ramis  aacendentibua  piloaia,  inferioribua  Talde  compoaitia,  pedicellia  nuUia 
Tel  breviasimia,  bracteia  lanceolatia  3-4  lin.  longia.  Periantbium  4  lin. 
longum^  aegmentia  quam  tubua  pilosua  triplo  longioribna,  flore  expanao 
patulis.  Stamina  minutiasima,  antberia  aubgloboaia.  Styli  falcati  baai 
solum  coaliti.  Capsula  globoaa,  in  perianthii  peraiatentia  tubo  incluaa. 
Tasmania  ad  Monies  Sorrel  el  Lapeyrouse,  Milligan  I  Oldfield ! 

3.  M.  JoHNSTONi,  F.  Muell.  in  Benth.  FL  Austral,  vii.  26.  Herba 
perennia  2-3-pollicaris,  rbizomate  crasao.  Folia  erecta  subcoriacea 
lanceolata  acuta  utrinque  viridia  glabra  1  poll,  longa.  Caulis  gracilis  pol- 
iicaris  tenuiter  adprease  albido  pilosus.  Flores  3-6  corymbosi  albidi,  odore 
hyacintbini,  pedicellis  subnullis,  bracteis  magnis  lanceolatis  flores  auboccul- 
tantibua.  Periantbium  4  lin.  longum,  segmentis  falcatis  tubo  oblongo 
lequilongis.  Stamina  minutissima,  antberis  subglobosis.  Stylus  apice 
breviter  tricuspidatus.  Capsula  in  periantbii  tubo  inclusa.  Tasmania  in 
alpibus  ftuminis  Huon,  Jobnston  I 

4.  M.  STYLOSA,  F.  Muell,  in  Benth,  Fl,  Austral,  vii.  27-    Ilerba  per** 
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eniiia  erects  sesquipedalis,  rhizomate  cnaso  duro.  Folia  radicalia  rosulata 
lanceolata  semipedalia  vel  pedalia  acuminata  basi  1  poll,  lata,  fade  glabra 
viridia,  dorso  albo-incana,  margine  dense  ciliata.  Caulis  6-9.pollicans 
breviter  lanosus,  foliis  paucis  reductia  lanceolatia  striatia  iDstractua.  Fa- 
nicula  subdensa  aemipedalia,  ramis  aacendentibus  pilosis,  inferioribus  Tslde 
compositis,  pedicellia  2-4  lin.  longis,  bracteia  ultimia  acariosis  lanceolatia  3 
lin.  longia.  Feriantbium  2  lin.  longum,  poat  anthesin  e  basi  reflezum, 
tubo  breviasimo,  aegmentia  lanceolatia.  Stamina  periantbio  paulo  bie- 
▼iora.  Capaula  glabra  globoaa  IJ  lin.  longa,  stylo  1  lin.  longo  apiee 
breviter  tricuspidato.  Tasmania  ad  cacumen  montis  Lapeyrouie^  Oldfield ! 
Stuart  I 

23.  BULBOCODITTM,  Linn, 

Linn,  Gen,  No.  407 ;  Kunth^  JSnum,  iv.  145  (excl.  sp.) ;  Sndliek, 
Gen.  No.  1085. 

Perianthium  corollinum  infundibulare  G-partitum,  segmentis 
conformibus  oblanceolatis  longe  unguiculatis,  ungaibus  filiformi- 
bus  diu  conniventibuB.  Stamina  6  inclusa  ad  basin  laminarum 
inserta  suboniseriata,  filamentis  filiformibus,  antheris  biloculari- 
bus  lineari-oblongis  versatilibus  basi  sagittatis.  Ovarium  sessile 
triloculare,  oYulis  in  loculo  crebris  superpositis ;  stjlus  simplex 
elongatus  apice  tricuspidatus,  ramis  stigmatosis  subulatis  falcatis. 
Capsula  obloDga  coriacea  septicide  trivalviB,  carpellis  apice  rostra- 
tis,  seminibus  pluribus  turgidis,  testa  membranacea  brunnea  ad 
umbilicum  incrassata,  albumino  corneo,  embryone  cylindrico. 
Herha  acaulis,  habitu  Colchici,  cormis  magnis  tunicatis^  noveUis 
sessilibw,  foUis  synanthiis^florihus  vernalibus  Ulacinis, 

1.  B.  VERNUM,  Linn.  Sp,  422;  Curt.  Bot,  Mag.  t.  153;  Red.  LU. 
t.  197;  Schtdi.Jil,  Syst.  vii.  1134;  Kunth,  Enum,iy,  146  (ezcl.  syn.); 
Oren.  Fl  France,  iii.  169;  Reich.  Ic,  Germ,  fig.  963-966.  CormusoToi- 
deus  6-9  lin.  crassua,  tunicia  multia  brunneia  membranaceis,  interioribns 
1-2  poll,  supra  collum  productis.  Folia  producta  saepe  3  aynanthia  lan- 
ceolata, demum  lorata  6-9  poll,  longa  medio  6-9  lin.  lata.  Florea  1-3  ver- 
nalea  vel  sstivales,  lilaciui ;  lamina  lanceolata  1-2  poll,  longa  obtuaa  vel 
subacuta  3-6  lin.  lata  vei.ia  15-30  percuraa,  baai  asepiasime  auricnlata; 
ungues  filiformes  2-3  poll,  longi.  Antherse  lineari-oblongse  1  ^-2  lin.  longte, 
filamentia  filiformibua  3-6  lin.  longia  basi  incraaaatia  nectariferia.  Stig- 
mata 3-6  lin.  longa.  Capaulse  oblongse  1  poll,  longte,  carpellia  apice  roa- 
tratis.    Alpes  Delphinatusy  Sabaudia  et  Helvetia. 

Var.  B.  VERSICOLOR,  Spreng.  Syst.  ii.  40;  Kunth,  Enum.'vf,  147.— 
Colchicum  veraicolor,  KerinBot,  Reg.  t,  671,escl.syn.  Clusii,—B,  ruthe- 
nicum,  Bunge,  Ind.  Sew.  Dorp,  1837,  11 ;  Kunth,  Enum.  iv.  146;  Led. 


Digitized  by 


Google 


THE  ABEBBAKT  TBIBES  07  LILIACEA.  457 

H088,  IT.  206 :  est  varietas  gracilis,  foliis  angustioribus>  floribus  minoribus. 
Rossia  meridumalis,  Transylvania,  Hvngaria.^B.  sdentatum,  Schur 
Transyl.  6/8 ;  Verh.  Sieber  Verein,  1851,  163,  t.  6.  fig.  1,  2,  est  forma 
hujus  Yarietatis  auriculii  laminvum  nullis. 

24.  Qlobjosa.,  Linn. 

Linn.  Oen.  No.  413 ;  Schultes,  Jll  Syst.  Veg.  vii.  29  et  365.— 
Metbonica  {Rerm.),  Juss.  Oen.  48;  Undlich.  Gen.  No.  1099; 
Kunih,  Enum.  iv.  275.— Clinostylis,  Hochst  in  Flora,  1844,  26. 

Perianthiwn  corollinum  6-partitum  persiatens,  BCgmentis  sub- 
SBqoalibus  lanceolatis  vel  oblongis  acutis,  unguis  lateribus  incurva- 
tis,  flore  ezpanso  reflexis.  Stamina  6  b jpogyna  segmentis  breviora, 
filamentis  fiUformibus,  antberis  lineari-oblongis  versatilibus  dorsi- 
fixiB  extrorsuLu  longitudinaliter  debiscentibus.  Ovarium  sessile 
oblongum  obtusum  triloculare,  ovulis  in  loculo  crebris  superpo- 
Bitis;  stylus  elongatus  simplex  filiformis  a  basi  defiexus,  ramis 
tribus  falcatis  subulatis  intus  stigmatosis.  Capsula  magna  coriaeea 
oblonga  septicide  trivalvis,  seminibus  globosis  magnitudine  pisi, 
testa  laxa  coccinea  intus  spongiosa,  albumine  duro,  embryone 
cylindrico.  Herha  gtabrcs  ehngaUe  sursum  scandentes,  tubere 
magnojurcato  tunica  membranacea  pradiUe,  foliis  sessilibus  oppo^ 
ntk  vel  tematis  eostatU  ovato-lanoeolatis  vel  lanceolatis  raro  line- 
aribue  apiee  acuminatis  circinato-cirriferiSf  floribue  corgmbosie 
magnis  speciosis  sapissime  rubro-luteis, 
Feriantbiisegmenta  yalde  crispata  3-4  lin.  lata.    1.  O.  superba, 

Periantbii  segmenta  plana  6-9  lin.  lata   2.  G.  virescens. 

Ferianthii  segmenta  plana  12-18  lin.  lata    3.  G.  abyseinica. 

1.  G.  suPEBBA,  Linn.  Sp.  Plant.  437;  Bot.  Reg.  t.  77;  Andr.  Bot. 
Rep.  t.  129 ;  Reich.  Exot.  t.  61 ;  Wight,  Ic.  t.  2047.— G.  angulata,  Schum. 
Besk.  Guin.  171. — Metbonica  superba,  Lam.  Ency.  iv.  133;  Red.  Lit. 
t.  26 ;  Kunth,  Enum.  iv.  276.  Herba  glabra  late  scandens  10-20.pedali8, 
caiile  rarsam  flexuoso.  Folia  sessilia  oblongo-lanceolata  semipedalia  6-24 
lin.  lata  apiee  circinato-cirrifera  opposita  vel  terna.  Flores  plures  laxe 
oorymboai,  pedieellis  cernuis  2-4  poll,  raro  6-12  poll.  loDgis  basi  foliis 
magma  singulis  bracteatis.  Periantbium  2-3  poll.  loDgum,  segmentis  lan- 
ceolatis valde  crispatis  medio  3-4  lin.  latis  sursum  splendide  rubris  deor- 
sum  lutas.  Filamenta  18-21  lin.  longa,  antberis  6-8  lin.  longis.  Ova- 
rium 6-9  lin.  longum,  stylo  1^-2  poll,  longo,  ramis  3-4  lin.  longis.  Cap- 
aula  bipoUicaris  et  ultra.  India  orientalis  ad  5000  pedes  ascendens,  Zey^ 
UnUa,  Birma,  Malaya,  Borneo,  Siam,  Guinea,  Angola,  Natal,  Zambesi-land. 
G.  DoNiANA«  Schultes  fil.  Syst.  vii.  366  (Metbonica  Doniana,  Kunth, 
Enum.  loc,  cit.),  est  forma  bumilis  uniflora. 
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Var.  ANOUBTiPOLi A.  Folia  lineana  3<4  lin.  lata.  Perianthii  aegmenta 
medio  3-3  lin.  lata.  Africa  tnpiealii  occidentaUs  ad  r^as  fmmims  Ro' 
vwma.  Dr.  Meller  I 

2.  6.  VIRBBCBN8,  lAndl.  in  Bot.  Mag.  t.  2539  -,  Hook,  m  Bot,  Mag. 
t.  4938. — G.  superba,  var.  /3,  Lam,  Encyc.  iv.  133. — Methonica  Tiiesceiu, 
Kunth,  Enum.  iv.  277.— M.  Plantii  horL,  FL  des  Serves,  t.  865.— M.  Pe- 
tersiana,  Klotzsch  in  Peters's  Reisen,  Massamh.  t.  54. — ^M.  platyphylla, 
Klotxsch  in  Peters* s  Reisen.  Mossamb.  t.  55.  Habitus  et  folia  omnino  G. 
superba.  Perianthium  1^-2}  poll,  longum,  legmentia  oblanceolatia  sub- 
planis  medio  5-6  lin.  latis  rubro-luteia  {M,  Plantii  hort.)  yel  lateo-yxres- 
centibus  (Af.  virescens,  Lindleyi  originale).  Filamenta  segmentia  sub- 
duplo  breviora,  antheris  4-4  J  lin.  longis.  Stylus  12-18  lin.  longus,  ramts 
3-A  lin.  longis.  Africa  tropicalis  occidenialis  et  orientaUsy  Natal,  TVanS" 
v€uil,  C,  B,  Spei,  G.  carulba.  Mill,  Diet.  edit.  vi.  No.  2  (Q.  simplex, 
Linn.  Mant.  62),  est  species  eadem  floribus  ex  exemplis  cultis  inoompletis 
ab  Adansonio  in  Senegambia  lectis  male  dictis  ceruleis. 

Var.  ORANDI FLORA,  BaksT.  (Methonica  grandiflora.  Hook,  Bot.  Mag, 
t.  5216;  ///.  Hort,  viii.  273),  est  forma  tropicalis  floribus  majortbus,  peri- 
anthii segmentis  3-3^  poll,  longis  medio  8-9  lin.  latis,  antheris  8-9  lin. 
longis.  Guinea  ad  Grand  Bassa,  Vogel !  Fernando  Po,  Mann !  Ad  ripas 
Nili  albi,  Petherick  !  M.  Lbopoldii,  Lemaire  in  Fl.  des  Serves,  t.  163- 
164,  est  forma  similis  foribus  luteis. 

3.  G.  ABYS8INICA,  A,  Rich,  Fl.  Abyss,  ii.  322.— Glinostylis  speciosa, 
Hochst,  in  Flora,  1844,  26.  Humilior  et  minus  scandens  quam  species 
altera.  Folia  oblongo-acuminata  12-18  lin.  lata.  Perianthii  segmenta 
plana  oblonga  medio  12-18  lin.  lata  acuta  basi  cuneata.  Fihunenta  poll!- 
caria,  antheris  5-6  lin.  longi;t.  Abyssinia  in  montibus,  Schimper  346 ! 
1437  !  Quartin-Dillon  &  Petit  I  etc. 

25.  LiTTONiA,  Sook. 

Hook,  in  Bot.  Mag,  t.  4723 ;  Survey,  Cape  Oen.  edit.  ii.  403. 

Perianthium  coroUinum  G-partitum,  segmentis  lequalibus  lan- 
ceolatis  acutis  planis  diu  ascendentibus.  Stamina  6  hypogyna 
inclusa,  filamentis  filifpnnibus,  antherioa  lineari-oblongis  dorsifixis 
yersatilibus  extrorsum  longitudinaliter  dehiscentibus.  Ovarium 
oblongum  triloculare,  ovulis  in  loculo  crebris  superpositis  ;  stjlus 
erectus  filiformis,  ramie  tribus  falcatis  subulatis  intus  stigmatosis. 
Capsula  oblonga  coriacea  septicido-trivalvis,  seminibus  rubria 
nitidis  globosis.  Habitus  et  folia  omnino  Gloriosie ;  solum  recedit 
stylo  erecto,  perianthii  segmentis Jlore  expanse  haud  rejlexis, 

1.  L.  MODBSTA,  Hook,  loc.  cU.    Herba  glabra  supeme  scandens^  caule 
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sulcato.  Folia  oblongo-lanceolata  vel  lanceolate  apice '  eircinato-cirri- 
fera,  eentralia  3-4na  4-5  poll,  longa  9-16  lin.  lata.  Flores  ex  axillis  folio- 
rum  superiorum  8oritarii>  pedicellis  1-2  poll,  longis  apice  cemuis.  Peri- 
anthium  flayum  9-15  lin.  longum,  segmentis  acutis  medio  3-4  lin.  latis. 
Filamente  3-4  lin.  longa,  antheris  filamento  subduplo  bvevioribua.  Ova- 
riam  3  lin.  loDgum ;  stylus  ovario  sequilongus,  stigmatibus  falcatis  I  lin, 
longia.    Natal,  Kaffraria,  Trannaal, 


26.  Helokiopsis,  A.  Oray, 

A,  Oray,  Bot.  Jap.  416 ;  Miqitel  in  Ann.  Mtu.  Lugd,  Bat,  iii. 
146.— Sugerokia,  Miquel,  "Versl  en  Med.  K.  Akad.  Wet.  ser.  2, 
ii.  88;"  Ann.  Mua.  Lugd.  Bat.  iii.  144.— Scill»  sp.,  Thunh, 

Periqnthium  firmum  viridulum  6-partitum  persistens  diu  cam- 
panulatum,  segmentis  oblanceolatis  subsqualibus  laxe  multiner^ 
vatis.  Stamina  6  hjpogyna  Yel  obscure  perigyna,  illamentis  fili-* 
formibus  perianthio  oquilongis,  antheris  bilocularibiis  oblongis 
leyiter  rersatilibus  extrorsom  longitadinaliter  dehiscentibus. 
Ovarium  sessile  depresso-globosum  triloculare,  ovulis  in  loculo 
crebris;  stylus  elongatus  subulatus,  stigmate  capitato  peltato. 
Capsula  ebartacea  septicido-trivalvis,  seminibus  in  loculo  per- 
multis  minutis  utrinque  vel  basi  caudatis.  Herhce  glabra  rhizo- 
matoga,  foliia  radicalihm  suhpetiolatis  oblanceolatis  dense  rosula" 
tis  memhranaeeis  multinervatis,  pedunculis  foliis  paucis  reductis 
amplectenfibusprtBditis^floribusparvispersistentibus  racemosis  vel 
eorytnbosisy  pedicellis  inarticulatis  ebraateatis, 

Pedicelli  periantbio  breviores 1.  H.  hreviscapa, 

Pedicelli  perianthio  ssquilongi     2.  S.  umbellata, 

Pedicelli  perianthio  longiores. 

Semina  utrinque  caudatA 3.  H.jt^onica, 

Semina  apice  exappendiculata 4.  S.  pauciflora. 

1.  H.  BRBVTSCAPA,  Moxim.  in  Bull.  Acad.  Imp.  Petr.  vi.  211 ;  Franch, 
et  Sttvat,  Enum.  Jap.  ii.  87. — II.  japonica,  Miguel,  Ann.  Mus.  Lug,  Bat* 
iii.  146,  ex  parte.  Rhizoma  breve  crassum  preemorsum.  Folia  plura  oblan- 
ceolata  tempore  florendi  3-6  poll,  longa  8-9  lin.  lata  basi  longe  angustata. 
Caulis  4-8-pollicaris,  foliis  3-4  reductis  pr»ditus.  Racemus  densus  brevis 
4-6.florus,  pedicellis  14-2  lin.  longis.  Perianthium  4-4 J  lin.  longum, 
segmentis  obtusis  1^  lin.  latis.  Stamina  brevissime  exserta,  antheris  ob- 
longis I  lin.  longis.  Stylus  purpureus  exsertus  3-3^  lin.  longus.  Cap- 
sulam   non  yidi.    Japonia  in   monte]  ignivomo  fVunen    Maximowicz  ( 
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H.  GRANDi FLORA,  F)ra$ich,  8f  Sttv,  Enum,  Jap.  ii.  88  &  529,  ex  icone  Japo- 
nica  dtata,  yix  differt  nisi  floribus  paulo  majoribua. 

2.  H.  UMBELLATA,  Baker  in  Trimen  Joum,  1874,  278.  Rhizoma 
breve  gracile.  Folia  pluraoblanceolata  mucronata  tempore  florendi  1^  poll, 
ionga  5-6  lin.  lata,  ad  basin  angustata.  Caulis  2i-^-pollicaris,  foliis  4-5 
reductis  prseditus.  Flores  3-10  umbellati,  pedicellis  4-4 ^  lin.  longis.  Pe- 
rianthium  3-3^  lin.  longum,  segmentis  obtusis  yix  1  lin.  latis.  Stamina 
brevissime  exserta,  antheris  oblongis  ^  lin.  longis.  Stylus  ex»ertu8  3  lin. 
longus.     Capsulam  non  vidi.    Formosa,  Swinhoe ! 

3.  H.  JAPONICA,  Maxim,  in  Bull  Acad.  Petrop.  yI  211 ;  Franch.  Sf  Savat. 
Enum.  Jap,  ii.  87. — Scilla  japonica,  Tkunb.  Fl.  Jap.  137  ;  Icon.  Dec.  iv. 
t.  4 ;  Kunth,  Enum.  iv.  330. — Sugerokia  japonica,  Miguel  in  Ann.  Mus. 
Lug.  Bat.  iii.  145.  Rhizoma  gracile  elongatum  prsmorsum.  Folia  oblan- 
ccolata  tempore  florendi  3-4  poll.  Ionga  1  poll.  lata.  Caulis  1-2-pedalis, 
foliis  reductis  3-4  pr«:ditus.  Racemus  brevis  4-6-floni8,  pedicellis  flore 
8a:pissime  longioribus.  Perianthium  5-6  lin.  longum.  Stamina  exserta, 
antheris  oblongs.  Stylus  5-6  lin.  longus.  Semina  utrinque  longe  appen- 
diculata.  Japonia  in  sylvis  humidis  regionis  montante,  Maximowicz! 
Buerger!  Savatier  1239,  etc. 

4.  H.  PAUCIFLORA,  A.  Gray,  Bot.  Jap.  146;  Maxim,  in  Bull,  Acad. 
Petrop.  vi.  211 ;  Miguel  in  Ann,  Mus.  Lug.  Bat.  iii.  146^  ex  parte.  Rhi- 
zoma gracile  elongatum.  Folia  oblanceolata  3-4  poll.  Ionga,  1  poll,  lata, 
basi  longe  angustata.  Caulis  1-2-pedalis,  foliis  paucis  reductis  instructus. 
Racemus  laxus  pauciflorus,  pedicellis  6-9  lin.  longis.  Perianthium  6  lio. 
longum.  Stamina  perianthio  aequilonga.  Stylus  semipollicaris.  Semina 
apice  haud  appendiculata.    Japonia  ad  Cape  Romanzoff,  Small ! 

27.  Hewabdia,  Hook. 

Hooh.  Ic.  t.  858 ;  HooJc.fil.  M.  Tom.  ii.  47 ;  Benih.  Fl.  Austral,  I 

yii.  25,  non  J.  Smith, 

Perianthium  Bub-6-partitum  persistens  purpureum,  segmentis 
lanceolatis  acutis  flore  expanso  stellato-patentibus.  Stamina  S 
perigyna  ad  basin  segmentorum  interiorum  inserta,  filamentis 
brevibuB  leviter  applanatis,  antheris  bilocularibus  erectia  basi- 
fixis  ligulatis  extrorsum  longitudinaliter  dehiscentibus.  Ovarium 
sessile  ampullffiforme,  ovulis  in  loculo  pluribus;  stylus  brevis 
cylindricus,  stigmatibus  tribus  crassis  falcatis.  CapsuJa  oblonga 
coriacea  loculicide  trivalvis.  Semina  ignota.  Ad  Irideas  aecedii 
staminibus  exteriorihus  ohsoletis  et  foliis  distichis  durisegui- 
tantibus. 
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1.  n.  TA8MANICA,  ffook,  loc,  cit.  Rhizoma  crassum  durum,  fibrisradi-. 
calibus  gracilibus.  Folia  radicalia  plura  disticha  equitantia  erecta  rigide 
coriacea  linearia  3-6  raro  12  poll,  longa  2^  lin.  lata.  Caulis  3-12-polli- 
caria  uniflorus,  foliis  3-4  lanceolato-navicularibus  scarioais  1^  poll,  longia 
pneditua,  supremia  suboppoaitia  Iridis  apatham  aimulantibua.  Perian- 
thii  aegmenta  aaturate  purpurea  linearia  acuta  12-18  lin.  longa,  3-4  liu. 
lata.  Genitalia  perianthio  triplo  breviora.  Antherse  3  lin.  longse.  TaS" 
numia  in  ericetis  et  montanis. 

28.  TJvuLABiA,  Linn. 

Linn.  Oen.  No.  412  (excl.  sp.) ;  Schultes  fil  Syst.  Veg.  vii.  30 
&  367 ;  Endl.  Gen,  No.  1080 ;  Kunth,  Unum.  iv.  200. 

Ferianthium  corollinum  6-partitutn  diu  campanulatum  cadu- 
cum,  Begmentis  subsequalibus  lanceolatis  acutis  laxe  multinervatis. 
Stamina  6  hjpogjna  inclusa,  filamentis  breyibus  applanatis,  an- 
tberiB  eloDgatis  linearibus  basifixis  extrorsum  longitudinaliter 
dehiscentibus,  connectivo  supra  loculos  plus  minusye  producto 
obtuflo  vel  acuto.  Ovarium  sessile  vel  breviter  stipitatum  ovoi- 
deum  triloculare,  ovulis  in  loculo  paucis  vel  pluribus ;  stylus  fili- 
formis  profunde  trifurcatus,  ramis  subulatis  falcatis  introrsum 
longitudinaliter  stigmatosis.  Capsula  coriacea  triquetra  loculicide 
trivalvis,  seminibuB  globosis^  testa  brunneamembranacea,  albumine 
comeo,  embryone  minute.  Herhce  erecta  s<epissime  glabra,  rhizo- 
mate  reptcmte  gracili,  fihris  radicalilus  cylindricis  caspitosis, 
eaulihus  gracilibus  supeme  ramosis,  foliis  latis  membranaceis  mul- 
tinervatis alternis  perfoliatis  vel  amplexicaulibus,  Jloribus  paucis 
segregatis  breviter  pedicellatis  terminalibus  vel  axillaribus  teneris 
luteis, 

Tolia  difltincte  perfoliata. 

Ferianthium  intus  papillosum.    Connectiyum  longe  productum. 

1.  U.  perfoliata. 
Ferianthium  intus  baud  papillosum.     Connectivum  breviter 

productum 2.  U.  grandiflora. 

Polia  sessilia  haud  perfoliata. 

Folia  utrinque  viridia  margine  ciliata 3.  U.  puberula. 

Folia  subtus  glauca  margine  nuda. 

4.  U.  sessilifolia,  5.  TT.floridana. 

1.  U.  PBBroLiATA,  Linn.  Sp.  437;  Smith,  Ewot.  Bot.  i.  95,  t.  49;  Bot. 
Mag.  t.  266 ;  Eunth,  Enum,  iv.  200 j  A.  Gray,  FL  N.  Sitttes,  edit.  v.  628. 
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.-— U.  perfoliftU  var.  minor,  Mickx.  FL  i.  199;  Red.  lAL  1. 184.  Herba 
ereeta  glabra  subpedmlia,  caule  rapeme  furcato.  Folia  6-12  perfoliata  ob- 
longa  subacute  membranaeea  viridia  11-3  poll,  longa  subtus  pallidiora. 
Floret  1  vel  pauci  cemui  terminales,  pedicellia  ^-6  liu.  longia.  Ferian- 
thium  9-15  lin.  longum  pallide  flavum,  tegmentis  lanceolatis  acutii  2-3 
lin.  lattB  intofl  valde  papillosis.  Antherse  5-6  lin.  long«e,  conneetiyo  an- 
gusto  supra  loculoa  distincte  producto.  Stylus  5-6  lin.  longus  profunde 
trifidus  antheras  baud  superans.  Capsula  sessilis  obverse  deltoidea  trun* 
cato  3-4  lin.  longa.  America  borealis  orientalis  a  Canada  ad  CaroUnam, 
in  syhni  freqnens,  U.  flava.  Smith,  ExoL  Boi.  i.  97>  t.  50,  est  forma 
floribus  majoribus  saturatioribus.  U.  lancbol  ata,  Soland,  in  Ait,  Hori. 
Kew.  i.  434^  est  forma  mera  angustifolia. 

2.  U.  GRANDi VLORA^  Smith,  Exot,  Bot.  i.  95.  t.  51 ;  Bot,  Mag.  1. 1 1 12 ; 
Kunth,  Enum.  iv.  201 ;  A.  Gray,  Fl.  N.  States,  edit.  y.  628.— U.  perfo- 
liata, var.  major,  Michx.  Fl.  i.  199 ;  Red.  Lil.  t  184.  Habitus  omnino 
U.  peffoliata,  sed  paulo  robustior.  Folia  oblonga  membranaeea  perfoliata 
glabra  2-4  polL  longa.  Flores  1^  terminales,  pediceUis  6-9  lin.  longis. 
Periantbium  pallide  flavum  15-18  lin.  longum,  segmentis  lanceolatis  acutia 
3-4  lin.  latis  intus  baud  papillosis.  Antberas  6-8  lin.  longsc,  connectivo 
lato  breviter  producto.  Stylus  antheras  baud  superans.  Capsula  aessilia 
globoso-triquetrasemipollicaris.  America  bwreaUs  orientalis  a  Canada  ad 
CaroUnam  et  Georgiam, 

3.  U.  PUBBRULA,  Michx.  Fl.  i.  199;  Sweet,  Brit.  Flow.  Gard.  ser.  ii. 
t.  21;  Kunth,  Enum.  iv.  202,  ex  parte;  A.  Gray,  Fl.  N.  States,  edit  r. 
528,  non  Smith  nee  Richards.  Caulis  subpedalis,  ramis  2-4.  Folia  6-15 
oblonga  aessilia  1^-2  poll,  longa  acuta  vel  cuspidate  firmiora  qnam  in  spe« 
debus  alteris,  utrinque  viridia,  margine  ciliate.  Flores  pauci  terminaiea 
vel  ajcillares,  pedieeUis  3-9  lin.  longis.  Periantbium  subpollicare,  aegmen- 
tis  1^-2  liD.  latis  intus  baud  papillosis.  Antherse  4^-5  lin.  longte,  connec- 
tivo angusto  loDge  producto.  Stylus  antheras  parum  superans.  Capsula 
sessilis  late  oblongo-triquetra  acute  1  poll,  longa.  In  syhis  Vtrginueet  Cd* 
roUnee,  Curtis  1  etc. 

4.  U.  8E88ILIF0LIA,  Linn.  Sp.  437;  Smith,  Exot.  Bot.  i.  101,  t.  52; 
Bot.  Mag.  t.  1402;  Lodd.  Bot.  Cab.  t.  1262;  Kunth,  Enum.  iv.  201 ;  A. 
Gray,  Fl.  N.  States,  edit.  v.  528.  Caulis  glaber  semipedalis  vel  pedalis, 
ramis  2-4.  Folia  6-15  oblonga  sessilia  membranaeea  acuta  1^-3  poll, 
longa,  basi  angusteta,  infra  subglauca.  Flores  1-3  azillares  vel  terminales^ 
pediceUis  cernuis  6-9  lin.  longis.  Periantbium  8-12  lin.  longum  pallide 
flavum,  segmentis  lanceolatis  medio  1^-2  lin.  latis,  intus  baud  papillosis. 
Antherse  4-5  Un.  longse,  connectivo  lato  breviter  producto.  Stylus  anthe- 
ras superans  ad  apicem  segmentorum  peene  attingens,  ramis  parte  Integra 
subduplo  brevioribus.     Capsula    obloDgo-triqueira   distincte   atipitata* 
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Nova   Scotia,    New   Brunswick,  Canada,  et  Saskatchewan  ad  Caro' 
linam. 

5.  U.  VLORiDANA,  Chapm,  Fl,  S.  States,  487.  CaulU  glaber  4-6-|)ol- 
licaris.  Folia  oblonga  sessilia  membranacea  1  poll,  longa  subtui  glauca. 
Flores  terminales.  Perianthium  8  lin.  loDgum  pallide  luteum,  aegmentis 
lineari-lanceolatis  intus  baud  papillosis.  Antberee  lineares,  connectivo  di- 
stincte  producto.  Pistillum  periantbio  subduplo  brevius.  Florida  cen- 
tralis  in  syhris  umbrosis,  Cbapman. 

Species  ezcluBa. 
U.  ciRBHOSA^  7%im6.=:Fritillariajapomcajilft9«e/. 

29.  Tbictbtis,  Wallich 

WMich,  Tent  Fl.  Nep,  ii.  61,  t.  46;  Kmih,  JEnum.  iv.  278 ; 
Mdl.  Qen.  No.  1081 ;  Maxim,  in  Bull.  Acad.  Imp.  B4.  vi. 
208. — Compsoa,  JD.  Ban,  Prodr.  Nep.  61. — Compsanthus,  Spreng. 
Owr.  Pott.  137.— Uvulariw  ap.,  Thunh. 

Perianthium  corollinum  6-partitum  diu  campanulatum,  seg- 
mentis  lanceolatis  acutis  caducis,  exterioribus  basi  saccatis  necta- 
riferis,  omnibus  flore  expanso  falcatis.  Stamina  6  bypogyna  yel 
obscure  perigyna,  filamentis  filiformibus  periantbio  BubaBquilongis 
apice  undique  divergentibus,  antberis  lineari-oblongis  dorsifixis 
yersatilibus  extrorsum  longitudinaliter  debiscentibus.  Ovarium 
sessile  triloculare,  oYulis  in  loculo  crebris  superpositis ;  stylus 
rectus  filiformis  sursum  trifurcatus,  ramis  bifidis  subulatis  lon- 
gitudinaliter stigmatosis.  Ct^sula  coriacea  lineari-triquetra  sep- 
ticide  triyalYis,  seminibus  minutis  planis  uniseriatis,  testa  laxa 
atrobrunnea,  embryone  minuto.  Herha  caulesoenfes  hand  buUfu 
fera,Jibrts  radicalibus  etnpitosis,  foliis  mulHs  laiis  mulHnmvatii 
amplexicaulUnis  vel  subsessilibus,  flarihus  carymbosis  vel  raeemosis 
inodoris  sapissime  albido-purpureis  eonspicue  purpttreo  maculatis. 

Folia  basi  profunde  cordato  amplexicaulia. 

Caulis  pilis  patentibus  yestitus 1.  T.  hirta. 

Caulis  puberulus. 

Perianthium  albido-purpureum  punctatum.  2.  T.  pilosa. 

3.  T.  laHfolia.  . 

Perianthium  flavum  impunctatum    4.  T,  flava. 

Folia  basi  sessilia  baud  amplexicaulia. 

Folia  oblonga  5.  T.macropoda. 

Folia  lanceolata  6.  T.formosana. 
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1.  T.  HiRTA,  Hook.inBot,  Mag,  t.  5355.— Uvularia  hirta,  Thttnb.  Jap, 
13G. — T.  japonica,  Miguel  in  Ann.  Mus.  Lug,  Bat,  iii.  155;  Jfojrim.  m 
Bull,  Acad,  Piters,  vi.  208;  Franch,  8f  8av.  Enum.  Jap.  ii.  74.  Caulis 
1-3-pedalis,  pilia  moUibus  albidis  patulis  ubique  vestitus.  Folia  oblonga 
cuspidata  cordato-amplexicaulla  4-6  poll,  longa  utrinque  viridia  tenuiter 
pilosa.  Flores  6-15  racemosi  vel  subcorymbosi,  plerique  ex  axiliis  folio- 
rum  magnorum  orti,  pedicellis  pilosis  6-12  lin.  longis.  Ferianthium  sub- 
poUicare,  segmentis  albidis  exterioribus  3-4  lin.  latis  maculis  magnis  pur- 
pureis  ubique  decoratis.  Filamenta  perianthio  eequilonga.  Ovarium  gla- 
brum  yel  hirtum  5-6  lin.  longum ;  stylus  stigmatibus  brevior.  Japonic  t» 
sykns  umbrosis  late  disseminata. 

2.  T.  PILOSA,  Wall,  Tent.  Nep,  ii.  52;  Kunth,  Enum.  iv.  2/9;  Hooi. 
in  Bot,  Mag,  t.  4955;  Flore  des  Serres,  t,  1219.— T.  elegans.  Wall,  loc, 
cit,  sub  t,  46;  Wall,  Cat.  600.— Campsoa  maculata,  D.  Don,  Prodr.  Nep. 
51.  Caulis  2-4-pedalis  subtiliter  pilosus.  Folia  oblonga  cuspidata  cor- 
dato-amplexicaulia  4-6  poll,  longa  utrinque  viridia  tenuiter  pilosa.  Flores 
multi  laxe  corymbosi,  bracteis  omnibus  minutis  vel  abortivis,  vel  ooiymbi 
rami  infimi  ex  axillis  foliorum  magnorum  interdum  orti.  Ferianthium  8-9 
lin.  longum,  segmentis  albidis  maculis  magnis  purpureis  ubique  decoratis. 
Filamenta  perianthio  eequilonga.  Ovarium  glabrum  4-5  lin.  longum. 
Stylus  stigmatibus  duplo  brevior.  Capsula  12-15  lin.  longa,  3-4  lin.  diam. 
HimalayiB  orientalis  regio  subtemperata,  Wallich  600 !  Griffith  586?  I  Hook, 
fil.  &  Thomson !  etc. 

3.  T.  LATiPOLiA^f  ooTtm.  in  Bull.  Acad,  Imp.  Piter^  vi.  209 ;  Franch,  et 
Sav,  Enum.  Jap,  ii.  /T.  Caulis  glaber  flexuosus  2-3-pedalis.  Folia  glabra 
profunde  cordato-amplexicaulia  late  oblonga  cuspidata  vel  suprema  ovata 
4-6  poll,  longa  medio  2-3  poll.  lata.  Flores  pauci  in  corymbum  termina- 
lem  bracteis  parvis  dispositi,  pedicellis  crectis  puberulis.  Ferianthium  sub- 
pollicare,  segmentis  albidis  punctis  minutis  purpureis  ubique  decoratis, 
exterioribus  3  lin.  latis.  Ovarium  glabrum  4^-5  lin.  longum;  stylus 
stigmatibus  aequilongus.  Capsula  12-15  lin.  longa.  Japonia,  Tschonoski  I 
Savatier  2127. 

4.  T.  FLAVA,  Maxim,  in  Bull.  Acad.  Imp.  Piters,  vi.  208 ;  F)ranch,  et 
Savat.  Enum.  Jap.  ii.  75.  Caulis  humilis  sursum  obscure  puberulos. 
Folia  oblongo-lanceolata  acuminata  cordato-amplexicaulia.  Jnflorescentia 
racemosa,  pedicellis  axillaribus  flore  subbrevioribus.  Ferianthium  flavum 
haud  punctatum.  Stylus  stigmatibus  eequilongus.  Japonia  in  hortis  ad 
Yedo  solum  visus,  Maximowicz  (non  vidi). 

5.  T.  MACROPODA,  Miguel  in  Ann.  Mus.  Lug.  Bat.  iii.  155;  Maxim. 
Bull  Acad.  Piters,  vi.  208;  Regeh  Gartenfi.  t.  613;  Franch.  et  Sav. 
Enum.  Jap.  ii.  74 ;  Fl.  des  Serres,  t.  1820.  Caulis  2-3-pedali8  deorsum 
glaber  sursum  puberulus.    Folia  oblonga  acuta  4-5  poll,  longa  1  j-2  poll. 
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lata  aessilia  vel  brevissime  petiolata  basi  rotundata  utrinque  viridia  facie 
glabra  dorio  pubescentia.  Flores  in  corymbum  laxum  dispositi,  bracteis 
plerisque  minutis,  pedicellis  puberulis  9-12  lin.  longis.  Perianthium  9-10 
lin.  longum  albido-purpureum  punctis  minutis  purpureis  decoratum. 
Stylus  3  lin.  longus»  stigmatibus  dense  glandulosis  duplo  brevior.  Gap- 
sula  glabra  12-16  lin.  longa.  Japonia  in  sylms  ad  Nagasaki,  Maximo- 
wicz !  Buerger !  Savatier  1304.     China  in  ditione  Kewkiang,  Shearer ! 

6.  T.  F0RM08ANA,  Boker,  Caulis  pedalis  flexuosus,  deorsum  glaber, 
snpeme  obscure  puberului.  Folia  pauea  sessilia  oblanceolata  aeuta>  basi 
cuneata,  inferiora  4-5  poll,  longa,  medio  9-12  lin.  lata,  utrinque  yiridia^ 
facie  glabra>  dorao  ad  venas  exsculptas  hispidula,  suprema  oblonga  breviora. 
Flores  pauci  in  corymbum  laxum  bracteis  panris  lanceolatui  dispositi  yel 
ramum  infimum  ex  folii  magni  oblongi  axilla  ortum,  pedicellis  ultimis  bre- 
vibus  apice  cemuia.  Perianthium  albido-purpureum  yix  punctatum  9-10 
lin.  longum.  Filamenta  perianthio  paulo  breviora.  Ovarium  glaber  4-4^ 
lin.  longum ;  stylus  2  lin.  longus,  stigmatibus  squilongus.  Capsula  9-12 
lin.  longa.    Formosa,  Oldham  570 1 

30.  Kretsigia,  Beich. 

Seich.  Icon.  Exot  iii.  13,  t.  229;  Ktmth,  Unum.  iv.  209  ;  Benth, 
Fl,  Austral,  ¥ii.  32. — Tripladenia,  D.  Don  in  Proc,  Linn,  Soe. 
1839,  4«G. — ScbelhammerflB  sp.,  Zodd. 

Perianthium  campanulatuin  corollinum  6-partitum,  segmentis 
ffiqualibus  oblanceolafcis  obtusis  laxe  multinervatis  baud  foveolatis 
nee  unguiculatis  prsefloratione  induplicatiyis  Bupra  basin  margine 
glanduliferis.  Stamina  6  bypogyna  perianthio  breviora,  filamen- 
tis  brevibus  linearibus,  antheris  oblongis  basifixis  bilocularibus 
extrorsum  longitudinaliter  dehiscentibus.  Ovarium  sessile  glo- 
bosum  triloculare,  ovnlis  in  loculo  2-4i  superpositis ;  stylus  pro- 
funde  tricuspid  at  us,  ramis  subulatis  falcatis  intus  stigmatosis. 
Fructus  sulibaccatus  demum  loculicide  trivalvis,  seminibus  supra 
convexis,  subtus  angulatis,  ad  hilum  stropbiolatis,  testa  mem- 
branacea^  albumine  corneo,  embryone  minute. 

1.  K.  M  ULTIFLORA,  iltficA.  loc.  cit,;  Bot,  Mag,  t.  3905;  F.  MuelL 
Fragm,  vii.  71  • — ^Tripladenia  Cunninghami,  D,  Don,  loc,  ct/.— Schelham- 
mera  multiflora,  Lodd,  Bot.  Cab,  t.  1511,  non  JR.  Br.  Herba  perennis 
glabra,  rhizomate  firmo  nodoso,  caulibus  flexuosis  gracilibus  1-2-pedalibus 
multifoliatis.  Folia  laxa  alterna  sessilia  membranacea  oblonga  acuta  2-4 
poll,  longa  costata,  venis  multis  parallelis,  basi  rotundata,  utrinque  viridia. 
Pedunculi  ex  axillis  foliorum  multorum  producti  1-2-  raro  3-flori  4-8  lin. 
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longi,  pedioeUis  itrietii  9-12  lin.  kmgis  bni  bncteis  linearilms  d--4  pne- 
ditit.  Peninthinm  3-4  lio.  longam  librinnm  raro  album  tegmentis  ban 
ntrinqne  gboidiilit  itipitetis  2-4  lateii  iastnictis.  Genitalia  periantkio 
aabdoplo  brerionu  Fhietaa  3-4  lin.  diam.  AmstraUa  orientaUM  tern- 
petMia. 

81.  SOHXLHAIOCSBA,  S.  Br. 

S.  Br.  Proir.  274 ;  Xunih,  JSnum.  iy.  210 ;  Benih.  Fl.  Aiutrml. 
vii.  31. 

Ferianihium  campanalatam  ooroUinum  G-partitum,  eegmentia 
BubsqualibuB  lanceolatia  acutia  baai  foveolatia  margineliaud  glan- 
duliferia  prefloratdone  induplicatiria.  Stamina  6  BubhypogynA 
perianthio  breyiora,  filamentis  breyibua  leyiter  applanatis,  anthe- 
lia  oblongia  baaifixia  bilocularibus  extroraum  longitudinaliter  de- 
hiscentibua.  Ovarium  sessile  globosum  triloculare,  oyulis  in 
lociilo  paucis  saperpositis ;  stylus  profunde  tricuspidatus,  ramis 
Bubulatis  intuB  stigmatosis.  Fmcttu  subbaccatus  tarde  loculicide 
triyalyis,  Beminibus  turgidia  ad  hilum  atropbiolatis,  testa  bronnea 
membranacea,  albumine  comeo,  embrjone  minuto.  Herba  per- 
ennei  gldbrce^  rhizomate  graeili^  caulihui  gradlihuM  aeipiiotiM, 
foliia  latis  se*Mtbus  memhranaeeis  allemis  eupremis  solum  2-4- 
natisy  Jlaribus  parvis  lilacinis  pedicellatis  ad  apices  ramarum  soli- 
tariis  vel  umbellatis. 

FloreB  solitarii  yel  gemini 1.  8.uniulata. 

Flores  multi  umbellati 2.  S,muU^lora. 

1.  S.  UNDULATA, IL  Br,  JPtodr.^^A ;  Bot,  Mag.  t.  2712 ;  KvMtk,  Emm. 
IT.  211 ;  F.  MueU.  Fragm,  vii.  71 ;  Btfith.  FL  Austral,  yii.  31.  Canlea 
gracillimi  dense  caespitosi  2-8  poll,  longi,  baai  sappe  decumbentea.  Folia 
4-5  oblonga  acuta  1-2  poll,  longa  membranacea  utrinque  viridia,  auprema 
saepisaime  opposita.  Flores  ex  axilla  foliorum  superiorum  solitarii  vel 
geminii  pedicellis  6-12  lin.  longis,  fruetiferis  erectis.  Perianthium  3-4  lin. 
longuni,  legmentis  oblanceolatis.  Stamina  periantbio  duplo  brcviora. 
Ovula  in  loculo  4-6.  Fructus  4-5  lin.  diam.  Australia  orientalis  temperata, 

2.  S.  MULTiPLORA,  R.  Br,  Prodr,  274;  Kunth,  Enum.  iv.  211;  F. 
liuell  Fragm,  yu.  72 ;  Benth,  Fl.  Austral,  yii.  32.  Caulea  3-9  poll,  longi 
aimplicea  yel  ramoai.  Folia  6-8  oblonga  acuta  1-3  poll,  longa  chartacea 
ntrinqne  yiridia,  auprema  3-4  na.  Florea  ex  axillia  foliorum  superiorum 
multi  umbellati,  pedicellia  3-12  lin.  longia,  fructiferia  aaepiasime  cemuia. 
Perianthium  3-4  lin.  longum,  aegmentia  lanceolatia.    Stamina  perianthio 


Digitized  by 


Google 


THI  ABBBRAirr  TUIBES  O?  LILIACBJS.  467 

pttolo  lire?ionu    Ovnlm  in  loculo  3-4.     Fiuetiu  4  lin.  diam.,  lemiiii- 
boa  in  loeolo  1-2.     AMHrtUia  orientaU»  mbtropiealii  in  diiione  Qaeeiw- 


82.  Xebophtllith,  Bich. 

lUei.  in  Uteha.  Ft,  Bor.  Am.  i.  884;  JSndl  Oen.  No.  1065  A 
1356;  A.  Gray  in  Ann.  Lye.  N.  York,  iv.  128 ;  JTwitt,  JSnum.  iy. 
177. — Heloniadis  sp.,  Linn. 

IFlore$  hermaphroditi.  Ferianikium  corollinum  albidum  6- 
pariitam,  segmentis  lanceolatia  sequalibus  flore  expanao  p^tulia 
dorao  crebre  multineryatia.  Stamina  6  hjpogyna,  filamentia 
elongatis  sabulatis,  antheris  minutis  subglobosis  yersatilibus 
bflocolaribus  extrorsum  longitudinaliter  dehiscentibua.  Ovarium 
globosum  sessile  triloculare,  ovulis  in  loculo  2  erectis  coUaterali- 
bus;  stjli  3  subulati  falcati  longitudinaliter  stigmatosi.  Cap- 
sula  globoaa  membranacea  loculicido  trivalvis ;  seminibus  trique- 
trifl  eiectis  exappendiculatis,  testa  membranacea  nitida  caatanea, 
albumine  firmo,  embryone  minuto. 

1.  X.  ASPHODBLOiDBSj  Nutt.  Oeu.  1.  235 ;  A.  Gray  4-  Kunth,  loc.  cit. 
— X.  Mtifolium,  Afichx.  loc.  cit, ;  Lindl.  in  Bot.  Eeg.  t.  1613. — Helonijia 
asphodeloides,  Ltaii.  Sp.  Plant.  485 ;  Bot.  Mag.  t.  748.  Herba  glabra 
Ii-n3»pedalis,  rhizomate  crasso.  Folia  radicalia  densiaaime  rosulata  Bubu« 
lata  penisteutia  pedalia  vel  sesquipedalian  deorsum  1  lin.  lata,  facie  plana 
▼enis  utiinque  costs  circiter  3,  dorso  triquetra^  margine  denticulata. 
Caulis  1-2-pedalis,  foliis  reductis  setaceis  dense  vestitus.  Racemas  den- 
ana,  floriferus  4-6-pollicaris,  2-3  poll,  diam.,  pedicellis  ascendentibns  soli- 
tariis  inaiticulatis  12-18  lin.  longis,  bracteis  setaceis  firmis.  Perianthium 
3  lin.  lo'ngum,  segmentis  1-1  i  lin.  latis.  Stamina  periaiithio  paulo  bre* 
▼iora.  Capsula  2  lin.  longa.  America  borealis  orient alis  a  Nova  Catarea 
ad  Carolinam, 

Var.  X.  TBNAX,  Nutt.  loc.  ci^— Helonias  tenax,  Pursh,  Flor.  i.  243, 
t.  9.  Robnstior,  foliis  deorsum  1^-2  lin.  latis,  yenis  utrinque  cost®  &-6, 
iloribus  paulo  majoribus,  bracteis  liuearibus;  staminibus  periantbio  lequi- 
longis  vel  demum  exsertis.     California  et  Monies  Scopulosi, 

83.  HsLOKUB,  Linn. 

Linn.  Oen.  No.  458,  ex  parte ;  A.  Gray  in  Ann.  Lye.  N.  Tori, 
iv.  130,  ex  parte ;  Xunth,  Unum.  iv.  174. 

Flares  hermapbroditi.  Perianthium  corollinum  6«partitum 
persistens,  segmentis  oblanceolatis  subsBqualibus  dorso  laxe  ob* 
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scure  nervatis  fiore  ezpanso  patulis.  Stamina  6  hypogjna  perl- 
anthio  SBquiloDga,  filamentia  subulatis,  antheris  subglobosis  c»ni- 
leis  versatilibus  dorsifixis  bilocularibua  extrorsum  longitudinaliter 
dehiscentibus.  Ooarium  sessile  globosum  triloculare,  ovulis  in 
loculo  crebris  superpositis ;  styli  3  sabulati  falcati  intiis  longitu- 
dinaliter stigmatosi.  CapMula  globosa  loculicide  triyalvis,  semi- 
nibos  linearibus,  utrinque  testa  producta  appendiculatis. 

1.  H.  BULLATA,  Linn.  8p.  485 ;  Ammn.Aead,  iii.  12, 1. 1.  fig.  1 ;  Anir, 
Bot.  Rep.  t.  352;  Bot.  Mag,  t  747 ;  Red.  Lil.  t.  13.-11.  ktifolia,  Michx. 
Flor.  i.  212. — Veratram  raceme  timplicimimo,  Miiier,  Ic.  181,  t.  2/2.— 
V.  americaaum.  Miller,  Diet,  edit.  6,  No.  4. — Herba  glabra  perennis  {-2- 
pedalis,  rhizomate  crasso  repente.  Folia  radicalia  oblanceolata  acuta  tem- 
pore florendi  3-6  poll,  longa  9-15  lin.  lata  costata  crebre  multinenrata  ad 
basin  longe  angustata.  Caulis  tubscapiformis  fistulosus,  foliia  pauds  parvis 
bracteifonnibus  solum  pneditus.  Racemus  densissimut  l-3-pollicaris> 
9-12  lin.  diam.,  pedicellis  patulis  ebracteatis,  infimis  perianthio  aeqnilongis. 
Perianthium  Tiridi-purpureum  3  lin.  longam,  segmentis  1  lin.  latis. 
America  borealis  orientalis  in  paludosis  ab  Nova  C^esarea  ad  Fir- 
giniam, 

34.  Chakjelibium,  Willd. 

Wxlld.  in  Berl.  Mag.  ii.  19 ;  Kunth,  Unum.  iv.  176.— Ophiosta- 
cbys,  Delile  in  Bed.  Lil  t.  461.— Dasurus,  Salish.  Oen.  51.— Di- 
clinotrys,  Bqfines.  Neog,  3. — Veratri,  Melanthii  vel  Heloniadia 
sp.,  auctt.  veil. 

Mores  dioici.  JPerianthium  coroUinum  6-partitum  lutenm 
marcescens,  segmentis  oblanceolatis  SDqualibus  obtosis  dorse  uni- 
nervatis  Acre  expanse  patulis.  Masc.  Stamina  6  bypegyna,  fila- 
mentis  subulatis  elongatis,  antheris  minutis  luteis  subglobosis 
versatilibus  bilecularibus  extrorsum  longitudinaliter  dehiscenti- 
bus. Ovarium  rudimentarium.  Foem.  Filamenta  6  rudimentaria, 
antheris  nullis.  Ovarium  sessile  obovoideum  obtusum  triloculare, 
ovulis  in  loeule  paucis  superpositis ;  styli  3  subulati  falcati  intus 
longitudinaliter  stigQiatosi.  Capsula  eblonga  chartacea  apice 
loculicide  trivalvis,  seminibus  angustis  utrinque  alato-appendicu- 
latis,  testa  membranacea  brunnea,  embryone  minute. 

1.  C.  LUTKUM,  A.  Gray,  Fl.  N.  States,  edit.  v.  527  ;-Chapm.  Fl.  S. 
Staie$,  491. — C.  carolinianum,  Willd.  he.  ci/.— Veratrum  luteum,  Linn. 
Sp.  Plant.  1479;  Aman.  Acad.  iii.  t.  1.  fig.  2. — ^Helonias  dioica,  Pursh, 
Fl.  i.  243.— H.  pumila,  Jacq.  Coll.  ii.  260,  Ic.  t.  253.— H.  lutca,  Ker  in 
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BoL  Mag.  t.  1062. — Ophiostacbys  yirgioica,  Desv.  loc,  dt,  Herba  per- 
ennis  glabra  erecta  l-3-peda1is,  rhizomate  firmo  obliquo  cylindrico  prae- 
mono.  Folia  ^radicalia  rosulata  oblanceolata  3-6  poll,  longa  12-15  lin. 
lata  membranacea  costata  multinenrata,  utrinque  viridia,  basi  longe  angus- 
tata  subpetiolata.  Caulis  strictos,  foliis  multis  consimilibus  plus  miuusve 
ledactis  pneditus.  Racemiu  densus  cylindricus  6-12-pollicaris  interdum 
subspicatus  4-8  lin.  diam.,  pedicellis  aolitariis  inaiticulatis  ebracteatis. 
Periantbium  1-U  lin.  lougum.  Gapsula  4-6  lin.  longa.  America  borealis 
orientalis  a  Canada  ad  Floridam, 

35.  CuioifOGBAPHis,  J[faart;;t. 

Maxim,  in  Bull.  Acad,  Sc.  Peters,  vi.  209  (Decad.  iii.).— Cha- 
mslirii  sp.,  Miguel. — Melanthii  sp.,  Thimb. 

Flores  hermapbroditi.  Berianthium  corollinum  6-partitum, 
segmentis  linearibus  unmervatis,  sffipissime  3  (interdum  2-4)  pro- 
ductis,  reliquis  obsoletis.  Stamina  6  hypogyna,  filamentis  brevis- 
simis  applanatiB  insequalibuB  vel  subnullis,  antheris  globosis  bilo- 
cularibus  versatilibus  extrorsum  longitudinaliter  dehiacentibus. 
Ovarium  sessile  oyoideum  obliquum  triloculare,  ovulis  in  loculo  2 ; 
styli  3  Bubulati  f alcati  intus  stigmatosi.     Fructus  ignotus. 

1.  C.  JAPONICA,  Maaim.  loc,  cU.\  Franch,  ^  Sav,  Enum.  ii.  86.~Me- 
lanthium  luteum,  Thunb.  Fl.  Jap,  152.~M.  japonicum,  Willd.  in  Berl, 
Mag,  ii.  22.— Heloniaa?  japonica,  SchultesJiL  Syst.  Veg,  vii.  1567;  Kunih, 
Etium,  iv.  175. — Cbamaelirium  luteum,  Miguel  in  Ann,  Mus,  Lug.  Bat.  iii. 
144,  non  A.  Gray;  So  Mokou  Zoussetz,  vol.  v.  tab.  46.  Herba  glabra 
perennis  erecta  subpedalis,  rbizomate  perpendiculari  prsemorso  cylindrico. 
Folia  radicalia  oblanceolata  membranacea  costata  2-4  poll.  longa  6-9  lin. 
lata  subpetiolata  basi  angustata  utrinque  viridia.  Caulis  gracilis,  foliis 
multis  parvis  sessilibus  laneeolatis  instructus.  Spica  densa  vel  subdensa, 
florifera  l-d-pollicaris^  6-8  lin.  diam.  Bracteee  nulls.  Perianthii  seg- 
meuta  3-4  lin.  longa.  Japonia  in  aquosis  ad  Nagasaki,  Maximowicz  1 
Capt.  Blomfield  I  etc. 

36.  Vebatbum  (Tourn.),  Linn, 

Linn,  Oen.  No.  1146 ;  Endl,  Gen.  No.  1067 ;  Kunth'^  Enum,  ir. 
186. — Melantbium,  Thunb.  Diss,  Melanth.,  ex  parte, — ^Acedilan- 
thus,  Trautt.  et  Meyer  Fl,  Ochot,  94,  t.  28. 

Flores  polygami  multi  imperfecti  baud  fructiferi.  Berianthium 
6-partitum  persistens,  segmentis  subsoqualibus  multinervatis  ob- 
longis  vel  laneeolatis  basi  spatbulatis  facie  baud  foyeolatis  Acre 

LINN.  JOUBN. — ^BOTANY,  YOL.  lYII.  2  L 
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ezpanso  patulis.  Stamina  6  hypogynay  filameBtis  filifomibus 
supeme  di?ergeBtibu8  quam  segmenta  ssepissitne  breyioribuB,  an- 
theris  reBiformibuB  dorsifixis  uBilocularibus  extrorsum  dehiscen- 
tibus.  Ovarium  sessile  liberum  triloculare,  orulis  in  loculo  crebris 
Buperpositis ;  stjli  8  liberi  subulati  falcaii  apice  stigmatosi. 
Capsula  membraBacea  septicide  trivalvis,  seniinibus  multis  planis 
alatis,  testa  laza  membraBacea,  albumine  tcBui,  embrjone  minuto. 
HerlcB perennes  valida  erecta,  rhizomafe  erasso  ohliquo prtmorso, 
caulihusfoliatis^foUia  sapissime  latis  plicatis,Jlorihti8  copiose  pa- 
nieulatis parvis  albidis  viridulU  vel  n-  rO'pufpureis,rhachibu8grueO' 
araneonSf  hracteis  parvis  persistenti  us. 

Stirps  V.  albi,    Perianthium  albidum  vel  viridulum. 
Ferianthii  segmenta  integra  vel  dcBticulata. 

Pedicelli  floribus  breviores  1.  V,  album. 

Pedicelli  inferiores  floribus  lougiores. 

2.  F.  stamineum.  3.  F.  Maximawicsn. 

FeriaBthii  segmeBta  margine  fimbriata 4.  KJlmhriatum, 

Stirps  F.  ni^ri,     Periautliium  Bigro-purpureum. 
Folia  iuferiora  oblonga. 

PeriaBtfaii  segmenta  obloBga  baud  unguiculata. 

5.  F.  nigrum, 
Periautbii  segmenta  oblaBceolata  UBguiculata. 

6.  V,  parmflorum. 
Folia  iuferiora  oblanceolata. 

Bacemi  laxi,  pedicellis  flore  loBgioribus. 
Perianthii  segracBta  basi  obscure  foveolata. 

7.  r.Maaehi, 
Perianthii  segmeuta  basi  baud  foveolata.  8.  F  intermedium, 

Bacemi  subdeusi,  pedicellis  floribus  brevioribus. 

9.  F.  WbofUi. 

1.  V.  ALBUM,  Linn.  Sp.  1479;  Jacq.  Austr.  t  3355  Schkuhr,  Hrndb. 
t.  341 ;  Red.  Lil.  t  447;  Fl.  Dan.  t.  1120;  Hayne,  Gewfichse,  xiiL  t.  26; 
Kunth,  Enum.  iv.  186 ;  Reich.  Ic.  Germ,  fig.  937.  Herba  perennis  erecta 
3-4*pedalis>  rhizomate  oblique  craaso  prsemorsoi  coUo  fibris  coronato. 
Folia  viridia  firmula  plicata  subtus  puberula,  radicalia  oblonga  pedalia  5-6 
poll,  lata,  Caulis  validus  puberulus,  foliis  10-12  oblongia  semipedalibiUi 
Buperioribus  lanceolatis.  Panicula  1-2-pedalis,  racemis  densis  rachibus 
pubescentibus,  expanais  9-12  lin.  diam.,  terminali  elongato,  lateralibos 
brevibus  erecto-patentibug,  pedicellis  subnullis  vel  brerissimia^  bnurteia  dd- 
toideis  mi&utii.    Perianthittm  4i-6  lin.  longum,  intua  albidum^  extu>  ban 
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▼iridulam,  segprnentis  oblongo-ipathulatis  erispato-denticulatis  1^2  lin. 
latisy  venis  10-12  Tiridnlis  percurais,  flore  ezpanso  patulis.  Stamina  Kg- 
mentis  subdimidio  Tel  triente  breviora.  Capsula  pollicaris,  seminibus  in 
locolo  10-12.    Montea  Europa  eouttnentoHs  et  SUnria  occidmtalis. 

Yarietates  insigmores  sunt : — 

i.  V.  LoBSLiANUM^  Bernh.  in  Schrad.  N.  Joum,  2,  ii.  356;  SchuU. 
fiL  Sysi.  TiL  15$^^  Reich.  Ic.  Germ,  fig.  938.— V.  viride,  Roehl,  Germ,  edit, 
ii.  237,noHAit,'^^y.  album  var.  viridiflonim,  Mert.  et  Koch,  Germ.  ii.  625. 
— V.  album,  var.  virescena.  Gaud.  Heh.  vi.  311.  Periantbium  extua  et 
intus  Tiridalum,  aegmeutis  angiutioribus.  Racemi  lateralea  densi  erecto- 
patentes,  bracteisv  majoribus,  interdum  floribua  lequilongis.  Stamina  pc-* 
riantbio  duplo  breviora. . .  Europa  meridionalis,  etc.  Forma  Sibirise  orien- 
talis  recedit  racemia  lateralibus  longioribus  laxioribus,  floribus  breviter  pc- 
dicellatia.  Fonna  japonica  ( V.  aUmm,  yar.  grandiflorum,  Maxim.)  racemis 
elongatis  laxifloris,  pedicellis  inferioribus  3-4  lin.  longis,  perianthii  seg- 
mentis  Tiridibus  semipollicaribtts. 

ii.  Y.  EscHCHOLTZii,  A.Gray  in  Ann,  Lye.  New  York,  iv.  119;  Kunih, 
Enum.  iy.  188.— Y.  Lobelianum  yar.  Escbcholtzianum,  SchuUesfil,  Syst,  vii. 
1555. — Y.  paryiflorum>  Bongard.  Racbes  paniculo:  pubescentes.  Racemi 
late  rales  densi  ssepe  refiexi  nutantes.  Periantbium  yiridulum  3-5  lin. 
longum.  Stamina  segmentis  duplo  breyiora.  Ah  Kamtschatka  et  Sitka  ad 
Oregon  et  Alaskam. .  Planta  califomica  ( Y.  californicum,  Durand,  Bolan- 
der  6255 !)  recedit  racemis  laxioribus  floribus  paulo  majoribus ;  yar.  Wat- 
BONi,  Baker  (Y.  album,  S.  Wats.  Bot.  40  Parall.  344,  Nevada  et  Colo- 
rado) floribus  Qchroleucis.  Y.  oxybbpaluu,  Turcz.;  Zed,  Ross.  iy.  209, 
cat  planta  affinis  a  Kamtscbatka  floribus  paryis,  periantbii  segmentii  tan- 
ceolatis,  braeteis  pedicello  breyi  longioribus. 

iii.  Y.  VIRIDE,  iltV.  Kew.  iii.  422;  A.  Gray  in  Ann.  Lye.  New  York,  iy. 
118;  Kunth,Enum.  iy.  188.— Helonias  yiridis,  Ker  in  Bot.  Mag.  t.  1096, 
excl.  syn. — Melantbium  yurens,  Thunb.  Diss.  4. — ^M.  bracteolare,  Desv.  in 
Lam.  Ency.  iy.  26.  Rami  et  folia  subtus  minus  pubescentia.  Racemi 
laterales  laxiflori  ssepe  reflexi.  Periantbium  yiridulum,  segmentis  lanceo- 
latis  acutis  \-\\  lin.  latis.  PedicelU  inferiores  2-3  lin.  longi.  Stamina 
segmentis  paulo  breyiora.  America  horealis  orientalis  a  Canada  ad 
Georgiam. 

2.  Y.  STAiiiNBUM,  Maxim.  Decad,  yii.  339;  Franch.  et  Savat.  Enum,  ii. 
90.  Habitus  omnino  V,  albi.  Caulis  bipedalis,  infra  paniculam  calvatus. 
Folia  inferiora  oblonga  plicata  semipedalia  utrinque  yiridia  glabra,  supe* 
riora  oblongo-lanceolata.  Panicula  semipedalis,  rachibus  yalidis  griseo- 
puberulis,  racemis  densis,  expansis  10-12  lin.  diam.,  pedicellis  inferioribus 
^-4  lin.  longis,  braeteis  linearibus  yiridibus  pedicello  sequilongis.  Perian- 
tbium yiridulum  3  lin.  longum,  segmentis  oboyatis  obtusis  integris.    Sta- 
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mina  perianthio  lequilonga  yel  demum  exserta.    Japonia  in  Nippon  cen» 
trali,  Tschonoski ! 

3.  V.  Maximowiczii,  BoJfcer.— V.  album  var.  panriflorum,  Maxim.  i» 
PL  Jap.  iter  secund.  Caulis  basi  inerassatas,  tunicit  in  setas  copious  dis- 
solatia,  superne  pubescens,  lesquipedalis;  foliis  inferioribus  olAongis  semi* 
pedalibus  vel  ultra  utrinque  glabris  yiridibus,  superioribus  lanceolatia. 
Pftnicula  pedalia  et  ultra,  rachibus  pubescentibus  strictis,  raoemis  laxius- 
culis,  expansis  9-12  lin.  diam.,  terminali  elongato  fructifero,  lateralibus 
brevibus  erecto-patentibaa,  pedicellia  3-4  lin.  longia,  bracteia  lanceolatia 
pedicello  aubsequilongia.  Perianthium  Tiridulum  3  lin.  long;um,  aegmentis 
oblongia  aubacutia  I  lin.  latia  Tenia  6-7  laxia  percuraia.  Stamina  perian* 
thio  duplo  breviora.  Capaula  aemipollicaria.  Japonia  in  insula  Nippon, 
Tacbonoski  I 

4.  y.  FiUBRiATUM,  A.  Oray,  EUbitua  V,  albi.  Folia  inferiora  ob- 
longo-lanceolata  pedalia  et  ultra  medio  4-5  poll,  lata  utrinque  Tiridia 
glabra,  auperiora  lineari-lanceolata.  Panicula  pedalia,  rachibus  validia 
griaeo-araneoaia,  racemia  laxiusculia,  expansis  12-15  lin.  diam.,  laterali- 
bus atrictia  erecto-patentibua,  pedicellia  inferioribus  2-3  lin.  longis,  brac- 
teia ovatia  bninneia  pubeacentibua  pedicello  subsequilongis.  Perianthium 
4i-5  lin.  longum  Tiridulum  extua  puberulum^  segmentia  rotundo-rhomboi- 
deia  apatbulatia  flabellato-multinerTatia  margine  fimbriatia  flore  expanso 
patulis.  Stamina  perianthio  paulo  breviora.  California  in  dUione  Men^ 
docino,  Bolander! 

5.  y.  NIGRUM,  L.  Sp.  1479;  Jacq.  Austr.  t.  336;  Red.  LU.t.4\6; 
Bot.Mag.  t.  963;  Kvnth,  Envm.  iv.  186;  Reich.  Ic.  Germ.  ^g.  939.^ 
Melanthium  nigrum,  Thunb.  Diss.  4.'Helonias  nigra,  Ker  in  Joum.  So, 
ii.  184.  Caulia  baai  leTiter  bulboaua,  tunida  bninneia  in  fibraa  diaaolutia. 
Folia  inferiora  oblonga  pedalia  plicata  6-8  poll,  lata  utrinque  viridia  glabra 
baai  anguatata  baud  distincte  petiolata.  Caulis  Talidus  strictua  2-3-pedalia, 
foliia  inferioribus  pluribus  oblongis,  aupremis  lanceolatis.  Panicula  an« 
gusta  1-3-pedalis;  rachibus  dense  griseo-araneosis,  racemia  densifloris, 
expansis  9-12  lin.  diam.,  lateralibus  multis  brevibus  erecto-patentibus,  pedi- 
cellis  inferioribus  1  3  lin.  longis,  bracteis  minutis  deltoideis  vel  lanceola- 
tis dorso  araneosis.  Perianthium  nigro-purpureum  2-3  lin.  longum,  seg- 
mentis  oblongis  obtusis  baud  unguiculatis  li  lin.  latia  flore  expanao 
aubreflexis.  Stamina  perianthio  duplo  breviora.  Capsula  glabra  membra- 
nacea  aubpollicaris.  Europa  centralis  et  orienialis  in  montibus  etper  SUri" 
riam  ad  Manchuriam. 

yar.  JAPONicuM,  Baker.  Ilabitua  gracilior,  racemia  laxioribus,  pedi- 
cellislongioribus  infimis  seepe  perianthium  superantibus,  floribus  paucioribus 
majoribus.    Japonia,  Small !  Maximowicz  I 

6.  V.  PARViPLORUM,  Michx,  Fl.  ii.  250 ;  A.  Gray,  FL  N.  States,  edit. 
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V.  525 ;  Chapm.  Fl.  S.  States,  489.— Melanthiuin  monoicum,  Walt.  CaroL 
120. — M.  bybridum,  Nutt,Gen.  i.  232. — Leimanthium monoicum,  Sckultes, 
Syst.  vii.  1550;  A.  Gray  in  Ann.  Lye.  New  York,  iv.  116. — Zygadenus 
moDoecus,  Kunth,  Enum.  iv.  196.  Caulis  basi  incrassatus,  tunicis  membra- 
naceis.  Folia  inferiora  oblonga  semipedalia  distincte  petiolata  medio  3-4 
poll,  lata  vix  plicata  utrinque  viridia  glabra.  Caulis  strictus  2-3-pedalis, 
foliia  inferioribua  oblongis  petiolatis^  superioribus  sessilibus  laneeolatis. 
Paniculalaxissima  l-2-pedaU8j  racemis  laxifloris,  expansis  9-12  lin.  diam., 
lateralibus  multis  brevibus  ascendentibus;  rachibus  omnium  graduum 
griseo-araneosis,  pedicellis  inferioribus  3-4  lin.  longis^  bracteis  mioutis  del- 
toideis  vel  laneeolatis.  Periantbium  yiridulo-purpureum  3  lin.  longum, 
segmentis  oblanceolatis  acutis  1  lin.  latis  leviter  unguiculatis  flore  expanso 
patulis.  Stamina  minuta  segmentis  triplo  breviora.  Capsula  membrana- 
cea  semipollicaris.  America  borealis  orientalis  in  montibus  Carolina  et 
Virginia. 

?•  V.  Maackii,  Regel,  Fhr.  Ussur.  169,  t.  11.  figs.  8-14.— Zygadenus 
japonicus,  Miguel  in  Ann.  Mus.  Lug.  Bat.  iii.  146. — V.  nigrum,  var. 
Maackii,  Maxim.  Caulis  basi  leviter  incrassatus,  tunicis  in  fibras  dissolu- 
tis.  Folia  inferiora  lanceolata  semipedalia  distincte  petiolata  medio  1  poll, 
lata  plicata  utrinque  yiridia.  Caulis  gracilis  bipedalis  superne  araneosus, 
foliis paucis,  inferioribus  laneeolatis  petiolatis,  superioribus  linearibus  ses- 
silibus. Panicula  laxissima  semipedalis  vel  pedalis,  racbibus  araneosis, 
lacemis  laxis  expansis  9-12  lin.  diam.,  lateralibus  multis  brevibus  ascenden- 
tibus,  pedicellis  inferioribus  3-4  lin.  longis,  braeteis  minutis  laneeolatis  vd 
deltoideis.  Periantbium  nigro-purpureum  2^-3  lin.  longum,  segmentis 
oblongis  baud  unguiculatis  flore  expanso  reflexis  basi  nigrescentibus  sub- 
foveolatis.  Stamina  periantbio  duplo  breviora.  Capsula  membranacea 
semipollicaris.  Siberia  orientalis  in  ditionefluminis  Ussuri,  Maack  I  /a- 
ponia  in  inundatis  apertis,  OXdh&m  239  \  Maximowicz!  Acbdilanthub 
ANTICLBOIDBB^  Troutt.  8f  Mey.  Fl.  Ochot.  95,  t.  28  {Sibiria  orientalis, 
Middendorff !),  est  forma  debilis  glabra  nemorosa  periantbii  segmentis 
viridulis. 

8.  Y.  INTBBMBDIUM,  Chapm.  Fl.  S.  States,  489.  Caulis  basi  leviter 
incrassatus  cylindricus,  tunicis  multis  castaneis  fibrosis.  Folia  inferiora 
oblongo-oblanceolata  6-9  poll,  longa  distincte  petiolata  vix  plicata  utrin- 
que glabra  viridia,  medio  2-3  poll.  lata.  Caulis  bipedalis  et  ultra  modice 
validus  tenuiter  araneosus,  foliis  multis,  inferioribus  latis  petiolatis,  supe- 
rioribus laneeolatis  sessilibus.  Panicula  laxissima  2-3-pedalis,  racbibui 
tenuiter  araneosis,  racemis  laxifioris  paucifloria,  inferioribus  erecto-paten- 
tibus  elongatis  compositis,  pedicellis  inferioribus  3-4  lin.  longis,  braeteis 
minutis  deltoideis.  Periantbium  nigro-purpureum  4  lin.  longum,  segmen- 
tis  oblongis  obtusis  li  lin.  latis  baud  unguiculatis  flore  expanso  patulis. 
Stamina  periantbio  paulo  breviora.  Carpella  florifcra  puberula.  Florida, 
Chapman ! 
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'  9.  V.  WooDii,  Robbins;  A.  Gray,  Ft,  N,  States,  edit.  Y.  525;  Ciopm. 
Fl,  S,  States,  489.  Caulis  basi  leviter  incrassatus,  tunicis  pluribtu  fibrosia 
brunneis.  Folia  inferiora  lanceolata  pedalia  distincte  petiolata  baud  pli- 
cata  medio  1-li  poll,  lata  utrinque  riridia  glabra.  OauHs  2--3-peda]i8  cal- 
vatus  strictus  modice  validns^  folus  multia,  inferioribuB  magma  lanceoktu 
petiolatisj  superioribus  reductis  sessilibua.  Panicula  pedalia  et  nlti«»  ra- 
chibus  tenuiter  griseo-araneosis,  racetnia  densifloris,  ezpansis  9-12  lin. 
diam.,  multis,  lateralibus  brevibus  erecto-patentibus,  pedicellis  inferioribua 
1-2  lin.  longis,  bracteis  minutis  deltoideis.  Perianthium  4  lin.  longnm, 
primum  viridulum,  maturum  nigro-purpureum^  segmentia  oblanceolatia 
aubacutU  1-1 J  lin.  latis  flore  expanso  patulis.  Stamina  perianthio  anb 
duplo  breviora.  CaTpella  florifera  puberula,  fructifera  aemipoUicaria. 
America'  borealis  orientalis  in  montibus  civitatum  Indiana  et  Bikuris, 
Meadt 

Species  dubia. 
y.  Sabadilla,  Retz, ;  Deseourt.  in  M6m.  Soc»  Linn.  Par.  iii.  t.  6,  ti- 
detur  ex  plantia  duabus  commixtis  descriptum  et  delineatom.    Fractna  et 
racemus  Terisimiliter  ad  Schanoeauhn  i  folium  et  flores  cum  staminibtti 
«d  Veratrwn  nigrum  pertinent. 

Species  exclussB. 

V.  Dubousetii,  Humbr.  et  Jacq.  Atlas  Voy.  Astrol.  Monoc.  t.  4^es  Antbe- 
ricum  Rossii,  Hook.JiL 

V.  tnrescens,  Martens  et  Galeotti,  Enum.  9,a:Antidea  mexicana. 

V.  ?  malayanum^  Jack  in  Hook.  Bot.  Miscii.  74,= Veratronia  ma]ayana» 
Miguel,  Flor.  Ned,  Ind,  iii.  553,s=Susum  antbelminticum,  Blvmt. 

87.  Melanthiitm  {Qronov.),  Linn. 
Linn.  Oen.  No.  454 ;  A,  Qray,  Fl.  N.  States,  edit.  t.  525,  non 
Schlechi.  nee  Kunth. — Leimanthium,  Willd,  in  BerL  Mag.  ii.  24 ; 
A.  Qray  in  Ann.  Lye.  New  Torky  jiV.  115, — Zygadenus,  Kuntk^ 
iEnum.  iv.  194,  ex  parte. 

Flores  polygami,  multi  imperfecti  baud  fructiferi.  Perianthium 
corolliDum  G-partitum,  scgmeDtis  subsequalibus  flore  expanso 
patulis  distincte  unguiculatis  et  ad  laminsB  basin  distincte  foTeo- 
latis.  Stamina  6  perigyna,  filamentis  divergentibus  subulatis  quam 
segmenta  brevioribus,  antheris  peltatis  unilocularibus  dorsifixis 
extrorsum  debiscentibus.  Ovarium  liberum  ovoideum  triloculare^ 
ovulis  in  loculo  crebris  superpositis  ;  styli  3  liberi  falcati  subulati, 
apice  capitato-stigmatosi.  Capsula  membranacea  septicide  tri- 
valvis,  scmiuibus  compressis  alatis  appendiculatis,  testa  laxa 
membranacea,  albumine  tenui,  embryone  minuto.  Serba  ^Z- 
hosceyfoUis  linearibus  vel  lanceolatis  membranaceis  gldbris^  eaulibus 
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laxe/oliatis,  supemecum  rachibus  pedicellisque pubescentihiu,  hrac- 
ids  minutis  navieularihtiSf  Jloribiu  parvis  ochroleims  copioae  race" 
moso-paniculatU, 

Segm^itonun  lamina  oblonga  ungue  triplo  longior. 

1.  M.  virffinicum, 
Begmentorum  lamina  rotunda  ungue  subtequilonga. 

2.  M.  hyhridum, 

1.  M.  viRGiNicuM,  lAnn.  Sp,  483  {Gronw,  Virgin,  59);  A,  Oray,  Ice. 
ciL — M.  polygamum,  Desr,  in  Lam,  Encyc,  It.  25. — Zygadenus  yirginicusy 
EndL  Gen.  135;  Kunth,  Enum.  iv.  196;  Torrey,  New  York,  ii.  316, 
t.  134. — Leimaathium  virginicum,  Willd.  ^  A.  Gray,  loc.  ciV.—Helonias 
▼irginica,  Sims  in  Bot.  Mag.  t.  985.  Caulia  basi  parum  bulbosus, 
timidi  superne  fibrosis.  Folia  radicalia  4-6  linearia  vel  lanceolata 
pedtlia  vel  sesquipedalia  6-18  lin.  lata  deorsum  angustata  subpetio- 
lata.  Caulis  3-4-pedalis,  foliis  multis  reductis  linearibus  instnxctns. 
Panicula  laza  pedalis  et  ultra,  rachibtts  omnium  graduum  griseo-puberulis, 
racemis  multis  multifloris  15-18  lin.  latis;  lateralibus  erecto-patentibua 
terminali  brevioribus,  pedicellis  strictis  3-6  lin.  longis,  basi  bractea  minuta 
oblongo-lanceolata  obtusa  stipatis.  Perianthium  4  lin.  longum  ochro- 
leucum  extus  basi  puberulum,  segmentorum  lamina  ovato-oblonga  3  lin. 
longa  basi  glandulis  binis  nigris  conspicuis  foveolata,  ungue  lineari  i  lin. 
longo.  Filamenta  ad  unguis  apicem  inserta  lamina  breviora.  Capsula 
|)erianthio  sub^quilonga.  In  pratis  Americ€B  horealis  orientalis  a  Novo 
Eboraoo  adFhridam. — ^M.  biolandulosum,  Bertol.;  Walp,  Ann.  iii.  649, 
ex  deacriptione  non  potui  segregare. 

2.  M.  HYBRIDUM,  Walt.  Carol.  125. — M.  latifolium,  Desr.  in  Lam, 
Ency.  iv.  25. — M.  monoicum,  Pursh,  Flora,  i.  241. — M.  racemosum,  Mick. 
Fhra,  ii.  251. — Zygadenus  hybridus,  Endl.  Gen.  135;  Kunth,  Enum.  iv. 
196.— Leimantbium  hybridum,  SchuUes,  Syst  vii.  1550.  Habitus  omnino 
M.tnrginici  sed  gracilior.  Folia  radicalia  subpedalia  superne  9-12  lin, 
lata.  Panicula  laxa  pedalis,  racemis  multis  12-15  lin.  latis,  pedicellis  3-6 
lin.  longis,  bracteis  1-1 J  lin.  longis  oyato-lanoeolatis  stipatis.  Perianthium 
2^  lin.  longum,  segmentorum  lamina  rotunda  1-1^  lin.  longa  et  lata 
basi  glandula  magna  nigra  foveolata.  Stamina  subhypogyna,  filamentis 
perianthio  duplo  brevioribus.  Capsula  4-5  lin.  longa.  In  pratis  a  Canada 
ad  Alabamam  et  Georgiam, 

Species  dubia. 

M.  ASPBRiCAULB,  Poir.  Encyc.  Mith,  Suppl.  iii.  628. — Amianthium 
Bspericanle,  A.  Gray  in  Ann.  Lye.  New  YorJc.  iv.  126. — ^Amiantanthus 
aspericaulis,  Kunth,  Enum.  iv.  183.    "Caulis  (ima  pars  adest)  sesquipe- 
dslis  striatus  trifoUatus  pulverulento-scaber.    Folia  striata  plana  seniim 
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acuta  (juniora  subtus  et  margine  puberula)  glabra,  basi  latiora  et  semiam- 
plectentia,  infimum  fere  6-unciale,  superiora  sensim  breviora,  summu 
ad  bracteas  diminutis.  Panicula  spiciformis  tomentoso-puberula  2  imc. 
longa,  e  racemalis  plurimis  (superioribus  confertis^  imis  longioribus  et  nib- 
distantibus)  3-8-flon8  compositis.  flores  inexpansi  brevissime  pediceUad, 
bractea  C3'mbiformi  ovata  striata  breviores,  braeteola  minima  juxta  perian- 
thium  muniti.  Perianthii  foliola  (ante  evolutionem)  concava  OTali-oboYata 
basi  subangustata  nee  unguiculata.  Stamina  basi  periantbio  inscrta ;  an- 
tbene  magnc  extrorss  oniloculares.  Styli  brevissimi." — A,  Gray,  loc,  cU, 
Prope  Columbiam  C^roUnte  inferiorist  Curtis. 

38.  ScH(EirocAULoy,  A.  Gray. 

A  Gray  in  Ann.  Lye.  New  York,  iv.  127;  Kunth,  Enum.  It. 
185.— Asagrcea,  Lindl.  in  Bot,  Beg,  1839,  t.  33 ;  Kunth,  JSnum.  iv. 
t.  33. — Sabadilla,  Brandt  in  Hayne  Oetodchsey  xiii.  sub  t.  27. — 
Yeratri  et  Heloniadis  sp.  auctt. 

Flores  poljgami,  multi  Buperiores  imperfecti  baud  fructiferi. 
Berianthium  6-partitum  corollinum,  segmentis  lanceolatis  sub- 
sequalibus  obscure  3-5-iierYatiB  flore  expanso  reflexis  basi  obscure 
foYColatis.  Stamina  6  bjpogyna,  filamentis  exsertis  leviter  ap- 
planatis  flore  expanso  decurvatis,  antheris  minutis  globosis  unilo- 
cularibus  peltatis  extrorsum  dehiscentibus.  Ovarium  liberum  tri- 
loculare, OYulis  in  loculo  pnucis  superpositis,  stylis  liberis  falcatis 
Bubulatis  apice  siigmatosis.  Capsula  chartacea  septicide  trivalvis, 
seminibus  compressis  exalatis  apice  caudatis,  testa  laxa  nitida  cas- 
tanea»  albumine  firmo,  embryone  minuto.  Herhce  hulbos€B,jfi>liis 
omnibus  radicalihus  anguste  linearibus  'elongatis  firmie  crebre 
nervatiSy  pedunculo  nudo  elongaio,floribu9parvi8  subspicatis  mri- 
dulis  veljlavidis  minute  bracteatis, 

Polia  3-6  lin.  lata  20-30-nerYata  1.  8.  officinale. 

Folia  1-2  lin.  lata  12-18.nerYata. 

2.  8.  intermedium.  3.  8.  Brvmmondii, 

Polia  angustissima  8-7-nervata. 

4.  8.  Coulteri.  5.  8.  gracile. 

1.  S.  OFFiciKALB,  A.  Gray  in  Benth.  PL  Hariweg,  96 ;  Benth,  4r 
Trimen.'Med.  Plants,  t.  287.— Asagrcea  oflScioalis,  Lindl.  Sf  Ktinth,  loc.  cit. 
— VeTatrum  officinale,  ScKlecht.  tii  Linnaa,  Yi.  45 ;  Nees,  Off,  PI,  SuppL 
t.  6;  Brandt.  ^  Ratzeb,  in  Hayne  Gewdchse,  xiii.  t.  27.~Helonia8  offici- 
nalis, Don  in  Edinb,  New  Phil.  Joum.  1832,  234. — Asagroea  caracasana, 
Ernst  in  Seem,  Joum,  ix.  91 .     Bulbus  OYoideus  1-2  poll,  diarn.,  tonicis 
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braxmeis  supra  collum  longe  productis  in  setas  dissolutis.  Folia  radicalia 
6-12  linearia  finna  li-4-pedalia  costata  deonum  3-6  lin.  lata  20-^-ner- 
Tata.  Scapiis  validus  nudus  2-3-pedalis  superne  teres  infeme  angulatus. 
Spica  densa  cylindrica  6-12-pollicaris,  diam.  semipoUicaris,  bracteis  minu- 
tis  deltoideis  yiridibus.  Perianthium  flavidum  l|-2  lin.  longum^  segmen- 
tis  lanceolatis.  Filamenta  straminea  perianthio  demum  li-2plo  longiora. 
Capsula6  lin.  longa,  capsulis  in  stylos  persistentes  sensim  attenuatis,  semi- 
nibus  castaneis  4  lin.  longis.  In  campis  montium :  Mexico,  Galeotti  5586 1 
Schiede  982!  Bourgeau  2282;  Guatemala,  Hartweg  627  I  Skinner  I  Vene- 
zvela,  Morita  910 !  Fendler  1506 !  Ernst  219 !— A.  caricifoliam,  Kunth, 
Enum,  iT.  666,  Veratrum  earicifolium,  Schlecht,,  ex  descriptione  non 
potui  segregare. — A  tekui folia,  Kunth,  JEnum,  iv.  700  (Veratrum 
tenuifolium.  Mart,  Sf  Gal,),  ab  officinali  dicitur  recedere  periantbii  segmentis 
oyatis  obtusis  rubellis. 

2.  S.  INTERMEDIUM,  Baker,  Bulbus  OToideus  7-8  lin.  diam.,  tunicis 
brunneis  supra  collum  «3-^  poll,  productis  in  fibras  subtiles  solutis.  Folia 
rigida  aoguste  linearia  sesquipedalia  acuminata  deorsum  li-2  lin.  lata,  15- 
18-nerirata.  Scapus  gracilis  i-lj-pedalis.  Spica  3-8-pollicaris  deorsum 
laxiuscula  expansa  5-6  lin.  diam.  Perianthium  viridulum  1  lin.  longum. 
Filamenta  straminea  perianthio  duplo  longiora.  Carpella  fructifera  6-7 
lin.  longa,  seminibus  in  loculo  2-3.  Mexico  prope  Zimapan,  Coulter 
15681  15701 

3.  S.  Drummondii,  a.  Gray  in  Hook,  8f  Am,  Bot,  Beech,  388.— S. 
texanum,  Scheele  in  Linmea,  xxv.  262.  Bulbus  ovoideus  1  poll,  diam., 
tunicis  productis  in  fibras  subtiles  solutis.  Folia  6-8  anguste  linearia  ses- 
quipedadia  deorsum  1-1  i  lin.  lata,  12-15-neryata.  Scapus  gracilis  1-2- 
pedaliB.  Spica  densa  3-6-pollicaris,  expansa  6-7  lin.  diam.  Perianthium 
Yiridulnm  1  lin.  longum,  segmentis  ligulatis.  Filamenta  straminea  perian- 
thio 2-3plo  longiora.  Carpella  fructifera  6  lin.  longa,  seminibus  in  loculo 
4-5,  2  lin.  longis.  Texas,  Drt(mmond284 1  Lindheimer^  fasc.  iy.  No.  71 1 1 
fasc.  iii.  No.  543. 

4.  S.  CouLTBRi,  Bailer.  Bulbum  non  vidi.  Folia  angustissima  rigida 
subpedalia  deorsum  i  lin.  lata  trinervata.  Scapus  teres  gracillimus  semi- 
pedalis.  Spica  subdensa  1-2-pollicaris,  expansa  6-7  lin.  diam.  Penan-* 
thium  Tiridulum  1-H  lin.  longum,  segmentis  ligulatis.  Filamenta  stra- 
minea perianthio  2— ^>)lo'i  mgiora.    Mexico  prope  Zimapan,  Coulter ! 

5.'S.  wr.\ciLB,  A,  Gray  in  Ann,  Lye,  New  York,  iv.  127;  Kunth, 
Enum,  iv.  185 ;  Chapm.  Flor,  S,  U.  States,  490.— Helonias  dubia,  Miehx. 
Flora,  i.  213.  Bulbus  anguste  ovoideus  2-12  lin.  diam.,  tunicis  brunneis 
superne  in  setas  dissoiutis.  *  Folia  5-6  firma  anguste  linearia  pedalia  vel 
sesquipedalia  deorsum  }-l  lin.  lata  crebre  5-7-nervata.  Scapus  gracilis 
li-2-pedali8.    Spica  cylindrica  4-6-pollicaris,  expansa  3-4  lin.  diam.. 
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deorsum  laxiuscnla.  Perianthium  yiridnlum  J -I  lin.  lotigtim.  Filamentt 
perianthio  duplo  longionu  Georgia  et  Florida  in  pinetis  satvhm,  Toney ! 
Leayenwofth ! 


89.  Amianthium,  A.  Gray, 

A.  Gray  in  Ann.  Lye,  New  York,  iv.  121  (excl.  sp.) ;  Sndl.  Gen, 
No,  1066.  2. — Cyanotris,  Bajfin.  in  Amer,  Month.  May.  1809.— 
Chrosperma,i2fl[/?n.  Neoyen.  3. — Endocles,  Saluib,  Gen.  51. — Ami- 
antanthus,  Kunth,  Unum.  iv.  179. — Melanthii  et  Heloniadis  ap. 
auctt.  vett. 

S%oreB  hermaphroditi.  Feriantkium  6-partitum  albidum  mar- 
cescens,  segmentis  SBqualibus  oblongis  obtusis  laxe  multinervatia 
flore  expanso  patulis  vel  reflexis  neque  foveolatis  nee  distincte 
unguiculatis.  Stamina  6  hypogjna,  filamentis  Bubulatia  perianthio 
lequilongis,  antheris  basifixis  reniformibus  unilooularibus  Buperne 
ad  marginem  dehiscentibus.  Ovarium  sessile  globosum  vcd  ob- 
longum  triloculare,  ovulis  in  loculo  paHcis,  carpellis  in  styles  breves 
subulatos  apiee  stigmatosos  sensim  angustatis.  Capsula  efaarta- 
cea  septicide  trivalvis,  seminibus  saspe  solitariis  oblongis  vel 
cjlindricis,  testa  crassa  demum  brunnea  vel  atra,  albumine  car* 
noso,  embrjone  cylindrico.  Herlm  tubbulbosa,  foliis  pluribuM 
radiealihus,  rosulatis  anyuftis  planiSy  caulihuB  elonyatii  foliati*^ 
Jhrihm  partis  eopiosis  simpliciter  racemaHi^  pedicellie  inarticuh' 
tiSf  braeteis  permtentibus, 

Folia  8-9  lin.  lata.  Capsula  perianthio  fisquilonga,  seminibus 
oblongis 1.  A,  Musccetoxicum. 

Folia  2-3  lin.  lata.  Capstila  perianthio  triple  longior,  seminibus 
cjlindricis 2.  A.  anyu9tifolium* 

1.  A.  MusCiETOxicuM,  A.  Gray,  he,  cit. ;  Fl,  N,  States,  edit.  v.  526 ; 
Chapm.  Fl.  S,  States,  490.— Melanthium  MuKcsetoxicum,  fValt,  Fl.  Carol. 
125.— M.  IflEtum,  Soland.  in  Ait,  Hort.  Kew,  i.  488. — M.  pbalaDgioides^ 
Desr.  in  Lam.  Encyc,  iv.  27.^-M.  densum,  Desr.  in  Lam,  Encyc.  iv.  66. 
— Leimanthium  betum  et  pallidum,  JViUd.  in  Berl  May,  ii.  24.— Helonias 
\Kt8i,K€r  inJBot.  Mag.  t.  803;  Lodd.  Bot.  Cab.  t.  998.— H.  erythro- 
sperma,  Michx,  Fl.  i.  212.— Anthericum  subtrigynum,  Jacq.  Ic,  t.  419.— 
Melanthium  myoctonum,  Gmel.  Syst,  i.  587. — ^Amiantanthus  Muscaetoxi- 
cum,  Kunih,  Enum,  iv.  180.  Caulis  basi  hypogtea  parum  incrassata, 
tunicis  multis  fibrosis.  Folia  radicalia  plura  lineari-lorata  membranacea 
subpedalia  obtusa  3-9  lin.  lata  costata  ntrinque  viridia.  Caulis  gracilis 
--2-pedali8>  foliis  paucis  valde  reduoCis  pneditusj  superioribus  minutis. 
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RacemuB  densus  oblongs,  floriferus  2-4  poll,  longus,  12-18  tin.  diam., 
pediceUiB  inferioribut  6-9  lin.  longis,  braeteis  oblmnceolato-spatbulads  H- 
3  iin.  longit.  Perianthium  1^-2  lin.  longum,  segmentis  }-l  lb.  latit. 
Carpelia  fractifen  perianthio  subttquilonga.  S^mina  in  loculo  seepisaime 
■olitaria,  testa  caraoaa  rubella.  America  bcreaUs  orientalis  a  Nova  Casa* 
rea  ad  Floridam, 

2.  A.  ANGUSTiPOLiUM,  J.  Gray,  loc.  cU,;  Chapm,  Flor,  5.  States, 
490. — ^Helonias  angustifolia,  Miohx.  Flora,  i.  212.— H.  leta,  yar.  minor, 
Ker  in  Bot.  Mag.  t.  1540.— Amiantantfaus  anguatifoliuii,  Kunth,  Enum, 
iv.  181.  Caulis  basi  bypogsea  vix  incrassata.  Folia  radicalia  subpedalia 
2-3  lin.  lata  firmiora  et  magis  distincte  costata  quam  in  A.  Muscatoxico, 
Canlia  gracilis  pedalis  yel  sesquipedalis,  foliis  ploribus  reductis  instructus, 
anperioribus  minutis.  Racemus  florifenis  1^  poll,  longn  s,  9- 1 2  iin.  diam. , 
pedicellis  inferioribus  5-6  lin.  longis,  braeteis  minutis  oblanceolatis.  Pe- 
rianthium 1^-2  lin.  longum,  segmentis  i-|  lin.  latis.  Carpelia  fructifera 
4-Ai  lin.  longa.  Semina  cylindrico-triquetra  4  lin.  longa.  Ameriea  bore^ 
ali$  orientaKs  a  Carolina  ad  Floridam,  in  sylvia  kumidis, 

40.    ZXGADBNTTS,  Btch. 

Sich.  in  Micha,  Fl.  Amer,  i.  214,  t.  22 ;  A,  Gray  in  Ann.  Ia^g. 
New  York,  iv.  Ill;  Kunth^  JEntm.  iv.  194,  ea parte, — Ghitonia., 
Salieb,  Gen.  61. — ^Amianthium,  A,  Gray  in  Ann.  Lye.  New  Yorij 
iv.  121,  ex  parte. 

Mores  hermapbroditi.  Perianthium  6-partitam  corollinum, 
segttientis  oblongis  vel  oblanceolatis  sequalibiui  flore  expanse  pa- 
talis  laze  multinervatis  distincte  vel  obscure  unguiculatis  et  facie 
Bupra  unguem  glandulis  nectariferis  foveolatis.  Stamina  6  bypo- 
gjna,  filamentis  filiformibns  vel  leviter  applanatis  apice  diveigen* 
tibus,  antheris  parvis  reniformibus  basifixis  demum  unilocularibus 
secus  marginem  superiorem  dehiscentibus.  Ovarium  sessile  tri- 
loculare, OYulis  in  loculo  pluribus  superpositis  ;  sty  11 8  liberi  falcati 
Bubulati,  stigmatibus  capitatis.  Cc^sula  cbartacea  septicide  tri- 
valvis,  seminibus  in  loculo  paucis  triquetris  immarginatis  vel 
anguste  marginatis  apice  alatis,  testa  laxa  brunnea,  albumine  car- 
noBo,  embryone  cylindrico.  Serba  glabra  bulboea  vel^  rhizoma^ 
tosm^  foliis  radiealibus  paucis  linearibus,  eaulibus  produetis  lose 
foliatiSy  racemis  sapissime  pluribus  paniculatis,  pedicellis  soli- 
tariis  inarticulatis,  braeteis  persistentibus^Jloribus  parvis  vel  majo^ 
ribus. 

§  Euzygadenus.    Caulis  basi  rbizomafcosus. 
Species  sola 1.  Z.  glaberrimus. 
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§§  CkiUmia,  Salisb.     CauliB  basi  bulbosus. 
Grandiflonui  2.  Z.  R'emonii. 

Fainflon  -{  .    ^  ^^  .,  ,t.- 

1 4.  Z.  NuttaihL 

1.  Z.  GLABBR&IMC8,  Miekx.  loe.  ct/.;  iM.  Ltil  t.  461 ;  A.  Gray  in 
Amm.  Lye.  Sew  York,  W.  112;  Kumtk,  Eumm.  ir.  194,  excl.  sjn.  Herbt 
gkbemma  perennis  2-3-pedjdisy  rhizomate  repente.  Folia  basalia4-5 
lioearia  gruniDoidea  acomiiiata  pedalia  Tel  sesqnipedalia  3—4  lin.  lata 
utrinqiie  Tuidia.  Caulis  itricUu,  foliis  pluribns  plus  minusve  reduetis  in 
strnctiis.  Bacenumnltilaxi  5-10-flori  laxe  paniculati  1-2  poll,  longi,  pe- 
dioelltt  aicendentibiis  3-6  fin.  knigii,  bracteis  parris  firmis  lanceolatis  cilb- 
pidatis.  Penanthinm  5-6  lin.  longnnij  segmentis  oblongis  acutia  diatinete 
nnguieolatit  2  lin.  latis,  flore  expanto  reflezis,  supra  unguem  glandulis  2 
nigm  foTeolatis.  Filamenta  subnlata  perianthio  paulo  breyiora.  Ovula  in 
locnlo  12-16.  StyH  3  lin.  longi.  Capsolam  non  vidi.  America  bareaUi 
oriemtaHs  m  hmmidis  a  Virffimia  et  Carolma  ad  Fhridam, 

2.  Z.  Frbmonti,  Torrey-y  Wats,  in  Bot.  40  ParalL  343;  Baker  in 
Gard,  Cknm.  1874,  66.~Z.  glabemmua^  Hook.  #  Arm.  Bot.  Beech.  160, 
mom  Mickx.-'Z.  Douglasii,  Torrey  in  Pad/.  R.  R.  Surv.  rii.  20.~Anticlea 
Fremontiy  Torrey,  Bot.  Whipple,  88.  Bulbus  OYoideus  8-12  lin.  diam., 
tunida  castaneis  membranaceis.  Folia  nulicalia  3-4  linearia  firmula  iie- 
dalia  yel  sesqnipedalia  3-4  lin.  lata  acuminata  utrinque  riridia.  Caulis 
1-1^-pedalis  strictus,  foliis  paneis  reduetis  instructus.  Racemi  coiymbosi 
2-4  poll,  longi,  expan^i  2*3  poll,  lati,  simplices  vel  paniculati,  pedicellis 
ascendentibus,  inferioribus  1-2  poll,  longis,  bracteis  lanceolatis  6-12  lin. 
loDgis.  Perianthium  5-6  lin.  longum,  segmentis  oblongis  1^-2  lin.  latts 
obscure  unguiculatis  ad  apicem  unguis  glandula  magna  viridula  foveolatis. 
Stamina  perianthio  triente  breviora.  Styli  pallidi  1  lin.  longi.  Carpella 
frnctifera  9-12  lin.  longa,  seminibus  in  loculo  15-20  triquetris  exalatis 
atris  nitidis  2  lin.  longis,  Calif omia  et  Monies  Seopnlosi,  Douglas !  Ckinl* 
ter  746 !  Hartwc^  2009 1  etc. 

Var.  uiNOR»  Torrey.— Zygadenus  glaucus,  Nuttail  in  Herb.  Kew.  ex 
parte*  Semipedalis,  foliis  2-3  lin.  latis,  racemo  singulo  paudfloroi  floriboi 
minoribus.     Califomia  et  Monies  Scopulosi,  Hartweg  1990 1 

3.  Z.  LBiMANTiioiOBS,  A.  Gray,  Fl.  N.  States,  edit.  t.  525 ;  Vha^m. 
Fl.  8.  States,  488. — Amianthium  leimanthoides,  A.  Gray  in  Ann.  Lye. 
New  York,  iv.  125.— Amiantanthus  limanthoides,  Kunth,  Enum.  iv.  183. 
Caulis  basi  leviter  bulbosus,  tunicis  brunneis  membranaceis.  Folia  basalia 
5-^  linearia  graminoidea  pedalia  yel  sesqnipedalia  3-4  lin.  lata.  Caulis 
gracilis  2-3-pedalis,  foliis  paucis  reduetis  instructus.  Racemi  multi  2-^ 
poll,  longi  9-12  lin.  lati  laxe  paniculati,  pedicellis  inferioribus  5-6  lin. 
longis,  bracteis  lanceolatis  minutis.  Perianthium  2  lin.  longum,  segmen- 
tis oblongis  obscure  unguiculatis  basi  distincte  foyeolatis.      Filaments 
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subulata  perianthio  distincte  breviora.  Ovula  in  lociilo  8-10.  Semina 
in  loculo  circlter  4  lanceolata  anguste  marginata  apice  alata.  America 
borealis  or  lent  a  lis  in  paludosis  a  Nova  Casarea  ad  Carolinam  et  Novum 
Aureliafnttn, 

4.  Z.  NuTTALLH,  A.  Gray,  FL  N.  States,  edit.  v.  625 ;  S.  Wats.  Bot. 
40  Parall  348.~Amianthium  Nuttallii,  A,  Gray  in  Ann,  Lye.  New  York, 
iy.  123.— Amiantantbus  Nuttallii,  Kunth,  Enum.  iy.  181.— Anticlea  Nut- 
tallii,  Torrey,  Bot.  Whipple,  88.— Helonias  angustifolia,  Nutt,  in  Trans, 
Amer.  PhU.  Soc.  ser.  2,  v.  154,  non  Michx.  Bulbus  globosus  venenatus 
6-12  lin.  crassus,  tunicis  brunneis  membranaceis.  Folia  radicaUa  4-6  firma 
linearia  pedalia  vel  gesqnipedalia  3-6  lin.  lata.  Cauiis  i-H-pedali8,  foliis 
paucis  reductis  instnictus,  Racemus  Bsepisaime  simplex  superae  densus 
2-3  raro  4-6  poll,  longus,  expansus  1-lipolL  diam.,  pedicellis  aacenden- 
tibusy  inferioribus  6-9  lin.  longis,  bracteis  scariosis  pallidis  lanoeolatis  acn- 
minatis  pedicellis  seepe  sequilongis.  Perianthinm  1^3  lin.  longum,  seg- 
mentis  oblanceolatis  obscure  unguiculatis  et  foyeolatis.  Filamenta  peri- 
anthio sequilonga  deorsum  applanata.  Ovula  in  loculo  12-14.  Styli  pal- 
lidi  i  lin.  longi.  Carpella  fructifera  5-6  lin.  longa,  semioibus  2-2^  lin. 
longis  anguste  alatis  apice  appendiculatis.  Columbia  britannica  et  Cali" 
fonda  ad  Texas  et  Arkansas  in  pratis,  in  montibus  Scopulosis  ad  6000 
pedes  ascendens. 

Var.  Z.  PANicuLATus,  S,  Wats,  in  Bot,  40  Parall.  343.— Helonias 
paniculata,  Nutt.  in  Joum.  Acad.  Phil.  yii.  57.  Robustior,  foliis  6-8  lin. 
latis^  racemis  pluribus  laxe  paniculatis,  capsulis  6-12  lin.  longis,  semini- 
bns  3-5  lin.  longis.     California  et  Montes  Scopulosi. 

41.  Anticlea,  Kunth. 

Kunth,  Knum.  iv.  191. — Zjgadenus,  A.  Gray  in  Ann.  Lye.  New 
Tork,  iy.  Ill,  ex  parte. — Monadenus, /S'tf  ?w5.  Gen.  51. — Melantbii 
ep.,  Linn. 

Flares  hermaphroditi.  Ferianthium  basi  gamophyllum  obco- 
nicum  oyario  adnatum,  segmentis  SBqualibus  lanceolatis  vel  oblon- 
gis  multineryatia  basi  distincte  foyeolatis  flore  expanse  patenfcibus 
vel  reflexis.  Stamina  6  perigyna,  filamentis  productia  filiformibus 
apice  divergentibus,  antheris  reniformibus  unilocularibus  margine 
dehiscentibuB.  Ovarium  triloculare  basi  perianthio  adnatum, 
ovulis  in  loculo  pluribus  euperpositis ;  styli  3  liberi  subulati  fal- 
cati  stigmatibus  capitatis.  Capsula  chartacea  septicide  trivalvis, 
seminibuB  multis  planiusculis  anguste  marginatis  apice  appendi- 
culatis, testa  laxa  brunnea,  albumine  tenui,  embryone  minuto. 
JBEerbw  bulbosa,  habitu  omnino  Zygadeni ;  solum  recedunt perianthio 
hast  gamophyllo  ovario  adnata. 
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Sobustiores,  perianthii  segmentis  oblongis  1^-2 
lin.  latis. 

Hores  ascendentea 1.  A.  glauca, 

Florescernui  2.  A,w>leaniea. 

Graciliores,  perianthii  segmentiB  ^  lin.  latis. 

Stamina  inclusa 8.  A,  silnrica. 

Stamina  exserta 4.  A.mexieana. 

1.  A.  QLAUCA,  KuHth,  Enum.  iv.  192;  Led.  Ross,  iv.  207. — Zygade- 
nus  glftucus^  Nuit,  in  Joum.  Acad,  Phil.  vii.  56;  A.  Gray  t»  Ann,  Lye. 
New  York,  iv.  113;   S.  Wats.  Bot.  40  PoaralL  343.— Z.  chlofanthoa, 
Richards,  in  App.  Frank,  Joum.  edit.  ii.  12 ;  SchuUesJU,  SysL  Tii.  156. — 
Z.  commutatua  et  bracteatus^  SchuUesJiL  loc.  c»/.— Z.  canadensis  korl, — 
Z.  speciosas,  Dougl  MSS.—Z.  elegans,  FUrsk,  f7.  i.  241 ;  Kunth,  Enmm. 
IT.  197.— MelantbiumHultgreenii,  Soland.MSS.;  Tkynb.  in  Mns.  Ae.Vps. 
App.  xzvi.  47* — Melanthium  glaucum,  Nutt.  Gen.  \.  232. — Leimanthiom 
glaucum,  Sckultes  JiL  Syst.  Veg.  vii.  1551. — Helonias  bracteata,  Sims  in 
Bot.  Mag.  t  1703.— H.  glaberrima,  Sims  in  Bot.  Mag.  t.  1680,  excL  syn. 
Bulbus  ovoideus  6-12  tin.  diam.,  tunicis  membranaceis  branneis  auperne 
fibrosis.    Fotia  radicaUa  4-6  firma  linearia  glauco-viridia  crebre  norvatm 
semipedaiia  ad  sesquipedalia  3-6  lin.  lata.     Cauiis  i-2-pedsli8  stricius, 
foliis  paucis  reductis  prscditus.    Racemi  laxi  2-4  poU.  longi,  ezpansi  1-2 
poll,  kti  simplices  vel  multi  laxe  paniculati>  pediceltis  ascendentibua  6-12 
lin.  longis,  braeteis  lanceolatis  pallidis  subscarioais  3-9  lin.  longis.    Peri- 
anthium  5-6  lin.  longum,  basi  obconica  ovario  adnata,  segmentis  oblongia 
crebre  nervatis  1^2  lin.  latis  albidis  dorso  viridibus  basi  glandula  magna 
emarginata  viridi  foveolatis.    Stamina  perianthio  paula  breviora.    S^li 
unciuati  patuU  1^  lin.  longi.    Ovula  in  loculo  20  vel  plunu    Capsula  8-9 
lin.  longa,  seminibus  subcompressis  pallide  brunneis  2i  lin.  longis.    Ame^ 
rica  borealis  a  sinu  Kotzebue,  Columhia  et  California  ad  Canadam  supe^ 
riorem  et  Mexico  Novum,  in  Montibus  Scopulosis  ad  SOOO-9000  pedes  ascent 
dens. 

2.  A.  voLCANiCAj  ^a/;er. — Zygadenus  volcanicus,  JBenth.  Fl.  Hartweg, 
96;  Kuntk,  Enum.  iv.  198.  Bulbus  ovoideus  15-18  tin.  diam.,  tnnicis 
membranaceis  supeme  fibrosis  supra  collum  longe  productis.  Folia  radi- 
calia  5-6  firma  glabra  lineari-lorata  sesquipedatia  6-9  lin.  lata.  Cauiis 
Tobustus  strictus  2-3-pedali8,  fotiis  paucis  reductis  instructus.  Panicula 
laxa  pedalis  et  ultra,  ramis  ascendentibus  laxe  racemoais,  pediceltis  fieri- 
feris  cemuis  6-9  tin.  longis,  braeteis  lanceolatis  3-6  lin.  longis.  Perian- 
thium  4^-5  tin.  longum,  basi  obconica  ovario  adnata>  segmentis  oblongb 
nlbidis  extus  viridutis  7'8-nervatis  H  tin.  latis,  basi  glandula  magna  viri- 
dula  foveolatis.  Genitalia  segmentis  distincte  breviora.  Capsula  ignota. 
Guatemala  ad  Volcan  deAgua,  alt,  WOOQ  pedum,  Hartweg  626 1 


Digitized  by 


Google 


THE  ABEBBANT  TBIBES  Of  LILIACE^.  483 

a  A.  8IBIBICA,  Kunth,  Enum.  iv,  191;  Led,  Ross.  iv.  207.— Melan- 
thium  sibiricum,  lAnn.  Amam,  Acad.  349,  til  {Gmel  Sib.  i.  45,  t.  8) ; 
Sp.  P/anf.  383.— Zygadenus  sibiricus,  il.  Gray  in  Ann.  Lye.  New  York/w. 
112. — Leimanthium  sibiricum,  Schultesjil  Syst.  Veg.  vii.  1651.— Anthe- 
ricam  Gmelinianam,  SchuUesfiL  Syst.  yii.  481.  Bulbus  oToideas3-4  lin. 
diam.,  tunicia  brunneis  membranaceia.  Folia  radicaliA  3-4  linearia  grami- 
noidea  6-9  poll,  longa  2-3  Mn.  lata.  Caulis  gracilis  semipedalis  vel  peda- 
lis,  folio  imico  reducto  instructus.  Racemi  laxissimi  pauciflori  simplices 
▼el  parce  panicnlati  1-3  poll,  longi, expansi  9-12  lin.  lati^  pedicellis  ascen- 
dentibus  3-9  lin.  longis,  bracteis  minutis  lanceolatis  viridibus.  Perianthium 
luteo-yiridulum  3-4  lin.  longum,  basi  obconica  ovario  adnata,  segmentis 
linearibus  acutis  flore  expanso  reflexis  basi  glandula  magna  viridula  foveo- 
latis.  Genitalia  segmentis  distincte  breviora.  Ovula  in  loculo  circiter  20. 
Capsulam  non  vidi.    Sibiria  altaica,  baicalensis  et  orientalis, 

4.  A.  MBXiCANA,  Kunlh,  Enum.  iv.  193. — Helonia  Yirescens,  H.  B.  K. 
Nov.  Gen.  i.  267 ;  Schultesjil.  Syst.  Veg.  yii.  1564. — ^Veratrum  yirescens. 
Mart,  et  Gal.  Enum.  10;  Kunth,  Enum.  iv.  698.  Bulbus  oyoideus  6-9 
lin.  diam.,  tunicis  membranaceis.  Folia  radicalia  4-5  finaula  linearia 
glabra  snbpedaUa  3-6  lin.  lata.  Caulis  gracilis  pedalis  yel  sesquipedaliiv 
foliia  2-3  reductis  instructui.  Panicula  laxisaima  subpedalis*  racemis  cen- 
tralibus  4-6  poll*  longis,  1^-2  \yo\\.  latis,  pedicellis  floriferis  6-12  lin.  longia 
•scendentibus  ^pice  cemuisy  bracteis  lanceolatis  yiridibus  3-6  lin.  longia* 
Perianthium  flayo-yiridulum  3-4  lin.  longum,  basi  obconica  oyario  adnata* 
segmentis  oblanceolat^s  i  lin.  latis  dorso  viridibus  basi  glandula  viriduk 
foyeolatis.  Genitalia  exserta.  Fructus  ignotus.  Mexico  ad  vumies,  alt* 
8000-9000  pedum  ascendens,  Galeotti  5584 1  Coulter  15631  Andrieux  701 
Jurgensen  821 1  etc. 

42.  Stsvanthitjm,  Kunth. 

Kunth,  Bnum.  iv.  189 ;  A.  Gray,  Fl.  N.  States,  edit.  v.  525.— 
Veratrum  et  Stenanthium,^.  €hay  in  Ann.  Lye.  New  Torkyiy.  120. 
— ^Heloniadis  sp.,  Ker. — Veratri  sp.  auctt. 

Flares  polygami  vel  hennaphroditi.  Ferianthium  copollinum 
persisteng  basi  ovario  adnatum,  segmentis  6  lanceolatis  acutis 
SBqualibus  3-7-nerYatis  flore  expanso  falcatis  neque  nnguiculatis 
nee  foveolatis.  Stamina  6  perigjrna,  filamentis  subulatis  segmen- 
tis 2-4plo  brevioribusy  antheris  minutis  globosis  unilocularibus 
extrorsum  margine  dehiscentibus.  Ovarium  triloculare  basi 
adnatum,  ovulis  in  loculo  multis  superpositis,  carpellis  in  stylos 
Bubulatos  apice  stigmatosos  sensim  attenuatis.  Oia^^u^  membra* 
nacea  septicide  trivalvis,  seminibus  angustis  plus  minus  compres- 
sis  alatis  et  alato-appendiculatis,  testa  pallida  laxa  membranacea, 
albumine  tenui,  embrjone  minute.    Serba  glabra  bulbas0ffoliis 
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radicalibus  paucis  linearihus,  cauUnis  reduetU,  racemis  laxis  gapii- 
8ime  paniculatis,  hracteit  persistentibus^florihus  parvU  vel  magni- 
iudine  mediocribus  albidis,  viridibus  vel  purpureis. 

Par?iflorum,  floribus  permultis  imperfectis...  1.  S.angusiifoUum. 
Orandiflora,  floribus  omnibus  Bummis  race- 
morum  ezceptis    hennaphroditis    fruc- 
tiferis. 

Perianthium  saturate  purpureum     2.  S.  frigidum. 

Perianthiutn  viridulum  vel  purpurascens. 

Bracteffi  pedicellis  brevlores 3.  S.  oceideniale, 

Bracteffi  pedicellis  lougiores 4.  S,  sachalineiue, 

1.  S.  ANOUSTiPOLiUM,  Kufith,  Ewtm,  iv.  190 ;  A.  Gray,  Fl.  N.  States, 
edit.  V.  525 ;  Chapm.  FL  S,  States,  489.->Venitrain  (Stenanthiuin)aQgus- 
tifolium,  A.  Gray  in  Ann.  Lye.  New  York,  iv.  120. — V.  angiutifolinm, 
Pursh,  Flora,  i.  242.  Bulbus  anguste  ovoideus  1  poll,  diam.,  tunicis  supn 
coUum  longe  productis  in  fibras  multas  dissolutis.  Folia  radicalia  plun  line- 
aria  firmula  obtusiuscula  sesquipedalia  vel  bipedalia  4-6  lin.  lata.  Caulis 
strictus  2'3-pedali8,  foliis  pluhbus  conaimilibua  reductis  instructus.  Pani- 
cula  pedalis  vel  sesquipedalia,  racemo  elongate  termioali  cylindrico  fhicti- 
fero  6-9  poll,  longo,  racemis  mullis  lateralibus  paucifloris  aacendentibus  flo- 
ribus siepissime  imperfectis,  pedicellis  brevissimis,  bracteis  minutis  linea- 
ribus.  Periantbium  albidum  3-4  lin.  longum,  segmentis  lanceolatis  tiiner- 
vatis.  Stamina  minutissima  segmentis  3-4plo  breviora.  Capsula  6  lin. 
longa,  seminibus  in  loculo  5-6  pallidis  lanceolatis  4  lin.  longis*  America 
borealis  orient alis  in  wnbrosis  ah  Ohio  ad  Floridam, 

Var.  S.  oRAMiNBUM>  Kunth,  Enum,  loo.  cU. — Helonias  graminea,  Ker 
in  Bot.  May*  t.  1599. — Xeropbyllum  gramineum,  Nutt.  Gen.  i.  235, 
Minor,  foliis  angustioribus,  floribus  paucioribus.  Georgia  et  Carolina, 
Curtis  1 

2.  S.  FRiGiDUM,  Kunth,  Enum.  iv.  190;  Flore  des  Serres,  v.  468 L.— 
Veratrum  frigidum,  Cham,  et  Schlecht.  in  Linmea,  vi.  46;  Benth.  PL 
Uartweg.  53.  Bulbus  anguste  ovoideus  1  poll,  diam.,  tunicis  membra- 
naceis  pallidis  supra  collum  longe  productis  apice  in  fibras  dissolutis. 
Folia  radicalia  5-6  firma  linearia  glabra  acuta  bipedalia  6-8  lin.  lata. 
Caulis  2-3-pedalis,  foliis  paucis  reductis  instructus.  Panicula  laia  peda- 
lis, floribus  omnibus  summis  exceptis  bermapbroditis  fructiferis,  racemis 
lateralibus  ascendentibus  paucifloris  sub^ecundis,  pedicellis  cemuia  3-6 
lin.  longis,  bracteis  lanceolatis  scariosis  pediccUo  longioribus.  Periantbium 
saturate  purpureum  6-8  lin.  longum,  segmentis  lanceolatis.  Stamina  seg- 
mentis triple  breviora.  Capsula  perianthio  squilonga,  seminibus  in  loculo 
10-12-Unearibus  pallidis  3  lin.  longis.    Mexico  in  montibus  ditionis  Vera 
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Crtu,  etc.,  ali.  9000-12500 />ediifii,  Galeotti  5583 !  Hartweg  402 !  Linden 
67!  etc. 

3,  S.  occiDKNTALK,  A.  Gray  in  Proe.  Amer.  Acad.  1872^  405.  Bui* 
bus  ovotdeus  3-12  lin.  diam.,  tunicts  membranaceis.  Folia  radicalia  2-4 
linearia  vel  lanceolata  acuta  membranacea  glabra  viridia  semipedalia  ve 
pedalia  medio  3-12  lin.  lata  e  medio  ad  basin  angustata*  Caulis  gracilis 
aemipedalis  vel  pedalis,  foliis  1-2  valde  reductis  instructus.  Raeemi  laxis- 
aimi  4-12-flori  2-4  poll,  longi  simplices  vel  pauci  laxe  paniculati,  pedt- 
cellis  apice  cemuis  6-12  lin.  longis,  bracteis  lanceolatis  Tiridibus  4-G  lin. 
longis.  Flores  omnes  summis  racemorum  exceptis  hermaphroditi  fruc- 
tiferi.  Perianthium  6  lin.  longum  viridulum  vel  purpurascens,  segmentis 
lanceolatis  5-7-nervatis  supeme  flo^e  expanso  falcatis.  Stamina  seg- 
mentis duplo  breviora.  Capsula  6-8  lin.  longa,  stylis  persistentibus  3-4 
lin.  longis,  seminibus  in  locnlo  8-10  linearibus  alatis  pallidis  3  lin.  longis. 
Mantes  Scopulon  America  boreaUs  in  ditione  Oregon  etc.,  alt.  4000-6000 
pedum,  Lyall  I  Bourgeau !  Hall  535  ! 

4.  S.  BACHALINBN8B,  F.  Schmidt,  Fl.  SachaL  188.  Bulbus  anguste 
OToidens  3-4  lin.  diam.^  tunicis  membranaceis.  Folia  radicalia  3-4  mem- 
branacea viridia  glabra  acuta  sesquipedalia  3-4  lin.  lata.  Caulis  gracilis 
aemipedalis,  folio  unico  valde  reducto  prseditus.  Racemus  simplex  laxis- 
aimus  3-5-fiorus,  pedicellis  3-6  lin.  longis  apice  cemuis,  bracteis  lanceo- 
latis viridibus  pedicello  longioribus.  Periantbium  viridulum  vel  purpu- 
mscens  6  lin.  longum,  segmentis  lanceolatis  5-nervatis  flore  expanso  su- 
peme falcatis.  Stamina  segmentis  triplo  breviora.  Capsula  perianthio 
sequilonga,  seminibus  in  loculo  6-8  lanceolatis  alatis.  Insula  Sachalint  F. 
Schmidt !   Ad  S.  occidentalem  arete  accedens. 


4)3.  ToFiELDiA,  Suds. 
Muds.  Fl  Angl  167;  Endl  Gen.  No.  1062;  Kunth^Fnum.iv. 
1G5.— Heritiera,  Schrank,  Bar.  580.— Hebelia,  Omel  Bad.  ii. 
117. — ^Isidrogalvia,  Buiz  ^  Pavon,  Fl  Feruv.  ill.  69,  tab.  302. 
— Conradia,  Bafin,  Neog.  3. — Antherici  et  Narthecii  sp.  auctt. 
vett. 

Mores  hermaphroditi.  Ferianthium  firmulum  6-partitum  per- 
Bistens,  segmentis  subsequalibus  oblanceolatis  obtusis  flore  ex- 
panso patulis.  Stamina  6  subhypogyna,  filamentis  filiformibus 
vel  leviter  applanatis  perianthio  sropissime  subaDquilongis,  anthe- 
ris  Bubglobosis  bilocularibus  apiculatis  basi  emarginatis  versatili- 
bufl  supra  basin  affixis  vel  basifixis,  introrsum  longitudinaliter 
dehiscentibus.  Ovarium  sessile  triloculare,  ovulis  in  loculo  cre- 
bris ;  stylis  siepissime  ab  initio  liberis,  apice  capitato-stigmatosis. 

Uirir.  JOUBIf.— BOTAJTT,  TOL.  lYII.  2  M 
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Capsula  membranacea  septicido-trivalvis,  seminibuB  minutiasimis 
oblongis  turgidis  ecaudatis  leviter  curvatis,  testa  brunnea  mem- 
branacea, albumine  camoso,  embryone  minuto.  ISerha  cmspitos^ 
safpissime  glahrcB,  foUia  plurihus  radicalihus  linearibus  diftieJnM 
equitaniibue,  cauUhus  producHs  foliU  2-3  feduclis  9<ppi89ime  in- 
stmeHs,  Jlorihtts  parvis  racemosis  vet  suhspicatiSy  pedicelli^  hati 
IracteaUs  et  8(dpe  etiam  ad  apioem  hracteolis  tribus  calyeuUstia. 

§  ToFiELDiA  YEBi..  Styli  florifcri  discreti.  Perianthium  par- 
Yum,  segmentifl  1-  raro  3-nervatis. 

Calyculus  nuUus  1.  T.poLufiris. 

Perianthium  basi  calyculo  trilobate  pr»ditum. 

Pedicelli  floriferi  brevissimi  vel  Bubnulli. 

2.  T.  calyculata.  3.  T.  nutans. 

Pedicelli  floriferi  perspicni  cemui. 

4:.  T,cemua,      5.  T,  sordida.        6.  T,  stenaniha, 

Pedicelli  floriferi  perepicui  ascendentes. 

Asiatic*  ...  7.  T.nuda,        8.  T.  gracilis,        9.  T.  Mfnalaiea. 

Americana , 10.  T.  glabra. 

§§  IsiDBOOALTiA.  styli  floriferi  concreti.  Perianthium  majus, 
segmentis  6-7-nervati8. 

Species  sola    11.  T.falcaia. 

1.  T.  PALU8TRI8,  Huds.  FL  Angl  167;  Bngl  Bot.  t.  636;  Smith  tit 
Trans.  Soc.  Linn.  xii.  239 ;  Hook.  Fl.  Lond.  t.  100 ;  ^4.  Gray  in  Ann.  Lye, 
New  York,  iy.  134;  Eunth,  Enum.  iv.  166.--T.  borealis,  Wakl.Lapp.  89. 
—T.  pusilla,  Per*.  Syn.  i.  399 ;  Willd.  in  Berl.  Mag.  i\.  28.— ADthericum 
calyculatum,  Linn,  Sp.  edit.  ii.  447,  ex  parte,  (Eder,  FL  Dan.t.  36; 
Smith,  FL  Lapp,  tab.  10.  fig.  3.— Narthecium  pusillnm,  Michx.  FL  Bor.- 
Am.  i.  209.— N.  boreale,  WahL  in  Nova  AcL  JETolmi  xxvi.  24.  Folia  ra- 
dicalia  anguste  Unearia  l-l^  poll,  longa  1  lin.  lata  3-^-nervia,  margine 
scabra.  Caulis  gracilis  glaber  flexuosus  3-6-pollicaris,  fdliis  1-2  reductis 
navicularibus  prope  basin  instructus.  Racemns  floriferns  subspicatus  ca* 
pitatvis  3-6  lin.  longus,  expansua  2-3  lin.  diam.,  floribus  1-2  infimis  siepe 
segregatis,  pedicellis  subnullis  vel  brevissimis,  basi  bracteis  tribus  deltoideis 
connatis  instructis,  apice  baud  calyculatis.  Racemus  ihictiferus  laxior> 
pedicellis  ascendentibus,  infimis  ^-1  lin.  longis.  Perianthium  campanu- 
latum  luteo-viridulum  }-l  lin.  longum,  segmentis  oblanceolatis  uninervatis. 
Stamina  segmentis  subsequilonga,  antheris  globosis  versatilibus.  Capsula 
Bubglobosa  1  lin.  longa,  stylis  brevissimis,  seminibus  in  loculo  mnltis  brnn- 
neis  oblongo-triquetris  {-^  lin.  longis.  Zona  arctica  et  montes  zona  boreo" 
lis  temper at(B  totius  orbis  in  palvdosis, 

2.  T.  CALYCULATA,  WahL  Helv,  68;  Led,  Ross,  ir.  210;  Kunth,  Enum, 
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iv.  167.— T.  alpina.  Smith  in  Trans,  Linn.  Soc.  xii.  241.— T.  stenopetala. 
Smith  in  Trans.  Linn,  Soc.  xii.  243,  t.  8.  fig.  1 ;  Kunth,  Enum,  iv.  169.— 
T.  gkcialis.  Gaud.  Helv.  ii.  696 ;  Kunth,  loc,  cit.—T.  palustris,  DC.  Fl. 
France^  No.  1894 ;  Red.  Lit,  t.  256,  ntm  Huds.—T.  anthericoides,  Roth, 
Enum,  i.  2,  109.— T.  aUemanica,  Bluff  et  Ftngerhuth,  Gtrm,  478.— T. 
rubra,  Braun  in  Bot,  Zeit,  1820,  496. — Inthericum  calycolatum,  Linn. 
Sp.  edit  ii.  447,  ««  parte.— Narthecium  calyculatum,  All,  Fed.  ii.  165. 
— N.  iridifolium,  Vill,  Delph,  ii.  226.— Heloniaa  borealis,  Willd,  Sp.  ii. 
274.  Hebelia  allemanica  et  collina,  Gmel.  loe.  cit. — Anthericum  pseudo- 
asphodelus,  Jacg.  Vind,  233.— Scheuchzeria  pseudo-asphodelus.  Scop, 
Cam.  i,  263.  Folia  2-6  poll,  longa  1 J-3  lin.  lata  6-10-nervata.  Caulis 
semipedalis  vel  pedalis  glaber,  foliis  2-3  reductis  navicularibus  erectis 
praeditas.  Racemus  floriferus  subspicatus  ^-3  poll,  longus,  ezpan9us4i-6 
lin.  diam.,  floribus  omnibus  confertis  vel  inferioribus  segregatis,  pedicellis 
nullis  vel  brevissimis,  basi  bractea  minuta  deltoidea,  apice  calyculo  viridulo 
dentibus  inaequalibus  instructis.  Ferianthium  luteo-viridulum  1  lin.  Ion- 
gum,  segmentis  oblanceolatis  vel  oblongis  obtusis  1-nervatis.  Stamina 
periantbio  sequilonga  vel  breviter  exserta,  antheris  luteis  leviter  versatili- 
bus.  Racemus  fructiferus  l-6-pollicari8,  pedicellis  ascendentibus,  inferio- 
ribus 1-U  lin.  longis.  Capsula  subglobosa  1^-2  lin.  longa,  stylis  }  Kn. 
longis,  seminibus  in  loculo  permultis.  Monies  Europm  et  Siberia  ad 
Kamtschatkam  et  Americam  borealem, 

T.  RACEM08A,  Hoppe,  est  forma  elata  pedalis  vel  sesquipedalis,  racemo 
florifero  2-3  poll,  longo  supeme  laxo,  pedicellis  perspicuis ;  T.  glacialis. 
Gaud.,  est  forma  pygmaea  subpollicaris  Ooribus  paucis  capitals ;  T.  coc- 
CINE  A,  Richard,  Kunth,  Enum.  iv.  167,  et  T.  rubra,  Braun,  formtt 
racemo  capitato,  bracteis,  periantbii  segmentis  antberisqne  rubellis. 

3.  T.  nutans,  Willd.;  Led.  Ross.  iv.  210;  Turcz.  Fl.  Bate.  ii.  231$ 
Maxim.  Decad.  iii.  212.  Folia  radicalia  1-2  poll,  longa  1-2  lin.  lata  6-7- 
ncrvata.  Caulis  glaber  2-4-pollicari8,  foliis  2-3  reductis,  supremo  sa^ 
sapra  medium  imposito,  prseditus.  Racemus  floriferus  subspicatus  capi- 
tatus  4-6  lin.  longus,  pedicellis  nullis  vel  brevissimts,  basi  bractea  deltoidea, 
apice  calyculo  irr^;ulariter  trilobato  pneditis.  Racemus  fiaictiferus  6-9 
lin.  longus,  pedicellis  cemuis  1-1  i  lin.  longis.  Ferianthium  {-1  lin. 
lon^m  luteo-viridulum  vel  rubro  tinctum,  segmentis  oblanceolatis  obtu- 
sis l-nervatis.  Stamina  leviter  exserta,  antheris  luteis  versatilibus.  Cap- 
sula globosa  periantbio  Kquilonga,  stylis  |  lin.  longis,  seminibns  in  locnlo 
pluribus  pallide  brunneis.  Siberia  orientalis,  Turczaninow !  Small  1 
Japonia,  Tschonski  I  America  borealis  ad  ripas  fiuminis  MacKemie,  Dr. 
Richardson  I  T.  coccinea,  var.  major.  Hook.  Fl,  Bor.-Am,  ii.  179,  est 
forma  periantbio  rubello. 

4.  T.  CBRNUA,  Smith  in  Trans.  Linn.  Soc.  xii.  244;  Kunth,  Enum.  iv. 
170 ;  Led.  Ross.  iv.  210;  Maxim.  Decad.  iii.  212.    Folia  radicalia  2-3 
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poll,  longa  1-14^  lin.  lata  6-7-nervata.  .Caulia  gracilis  glaber  6-9-pollica- 
ris,  foliis  omnibus  basalibus  vel  unico  supra  basin  pneditus.  Racemus 
floriferus  laxus  l-2-pollicari8  expansus  6  lin.  diam.,  pedicellis  cernais  1-1  i 
lin.  longis,  basi  bractea  minuta  deltoidea^  apicc  calyculo  viridulo  pneiiUtis. 
Racemus  fiructiferos  lazior,  pedicellis  flore  subsequilongis.  Perianthium  1  i 
lin.  longum,  segmentis  flaTidis  oblanceolatis  uninervatis.  Stamina  perian- 
thio  squilonga  vel  breviter  exserta,  anthens  luteis  Tenatilibus.  Capsnla 
oboToidea  2  lin.  longa  perianthio  accreto  aequilonga,  stylis  i  lin.  longis, 
seminibus  in  loculo  multis.    Siberia  orientaUs,  Pallas !  Turczaninow !  etc. 

5.  T.  80RDIDA,  Maxim.  Diag.  Decad.  iii.  212;  Franck,  et  Sav,  Enam. 
Jap,u.  89,  532.  Folia  radicalia  anguste  linearia  5-nervata.  Caulia  subani- 
folius  foliis  paulo  longioc  Racemus  floriferus  pedicellis  perspicuis  cernuis 
perianthio  paulo  brevioribus,  basi  bractea  deltoidea  pedicello  sequilonga, 
apice  calyculo  eequaliter  trilobato  pneditis.  Perianthium  cylindricum  sor- 
dide  ochraceum,  segmentis  lineari-oblongis,  exterioribus  triner?atis,  inte- 
rioribus  uninervatis.  Stamina  perianthio  sequilongn,  antheris  basifixis. 
Styli  ovario  sequilongt.  Japonia  in  alpibus  ditionis  Yedo,  Maximo- 
wioz. 

6.  T.  STBNANTHA,  Franch.  et  Savat,  Enitm.  Jap,  ii.  530. — ^T.  nuda, 
Franck*  et  Savat.  Enum,  Jap.  ii.  89,  ex  parte,  non  Maxim.  Folia  radicalia 
anguste  linearia  valide  3-5-nervata  margine  scabra.  Caulis  gracilis  gkber 
flexuosus  l-3-foliu8.  Racemus  floriferus  brevis  laxus,  pedicellis  floriferis 
cernuis  perianthio  fere  aequilongis,  basi  bractea  ovata  interdum  trilobata, 
apice  calyculo  oblique  truncato  pr»ditis.  Perianthium  olivaceum  sub- 
cylindricum,  segmentis  oblanceolatis  ascendentibus  1  -nervatis.  Stamina  in- 
clusa,  antheris  ovoideis  luteis  basiflxis.  Ovarium  obovoideum  substipita- 
tum,  stylis  ovario  sequilongis.  Semina  in  loculo  solitaria.  Japonia  in 
hcis  humidis  umbrosis  tr actus  Hakone,  Savatier  1235. 

7.  T.  NUDA,  Maxim.  Decad.  x.  416;  So  Mokou  Zoussetz,  vol.  vii. 
t<  29 ;  Franch.  et  Savat.  Enum.  Jap.  ii.  89,  ex  parte.  Folia  radicalia  line- 
aria 4-5  poll,  longa  2  lin.  lata  trinervata.  Caulis  glaber  nudus  foliis  duplo 
longior.  Racemus  floriferus  laxns  2'3-polhcaris,  pedicellis  ascendentibus 
2-3  lin.  longis,  basivix  bracteatis,  apice  bracteola  minutissima  uninervata 
obsolete  tricuspidata  prssditis.  Perianthium  campanulatum  albidum  1  lin. 
longum,  segmentis  oblanceolatis  uninervatis.  Stamina  perianthio  sequi- 
longa,  antheris  rubellis  versatiUbus.  Styli  ovario  oblongo  sessili  triplo 
breviores.    Japonia. 

8.  T.  GRACILIS,  Franch.  et  Savat,  Enum.  Jap.  ii.  89,  531.  Folia  ra- 
dicalia anguste  linearia  3-5-nervia  scapo  vix  breviora^  margine  scabra. 
Caulis  gracilis  flexuosus  glaber  nudus  vel  unifolius.  Racemus  floriferus 
laxus  pedicellis  solitariis,  vel  densior  pedicellis  2-^nis  ascendentibus  pe- 
rianthio subeequilongis,  bractea  ovata  pedicello  sequilonga,  apice  calycub 
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trilobato  prccditis.  Perianthium  albidum  oampanulatum,  segmentis  ob- 
longis  florc  expanse  patulis.  Stamina  exserta,  antheris  ovoideis  violaceia 
basifixis.  Styli  graciles  ovario  sequilongi.  Japonia  in  montibus  Nippon 
borealis,  Savatier  3749. 

9.  T.  HiMALAiCA,  Baker,  Folia  radicalia  anguste  linearia  2-4  poll, 
longa  1-2  lin.  lata  3-5-nervata,  margine  scabra.  Caulis  gracilis  glaber 
semipedalis,  foliis  1-2  lanceolato-navicularibus  supra  basin  prsditus.  Ra- 
cemum  floriferum  non  vidi.  Racemus  fructiferus  laxus  2-4-pollicaris, 
pedicellis  ascendentibus,  iuferioribus  4-6  lin.  longis,  basi  bractea  minuta 
lanceolata  vel  oblanceolata,  apice  calyculo  viridulo  prseditis.  Perianthium 
luteo-yiridulum  1}  lin.  longum,  segmentis  anguste  oblanceolatis  uniner- 
▼atis.  Stamina  breviter  exserta.  Capsula  obovoidea  2  lin.  longa,  stylis 
iri  lin*  longis.  Himalaya  orientalis  in  regione  alpina  ditionis  Sikkim, 
alt.  10000-16000  ;)i?dttro,  Sir  J.  D.  Hooker  1 

10.  T.  GLABRA,  Nutt,  Gen,  i.  235 ;  A,  Gray  in  Ann.  Lye,  New  York, 
W.  170;  Kunth,  Enum.  iv.  170;  Chapm,  Flor.  8.  States,  492.— T.  glaber- 
rima,  Machride  in  Ell.  Bot.  i.  424.  Folia  radicalia  linearia  rigidula  semi- 
pedalia  vel  pedalia  2-3  lin.  lata  6-12-nervata.  Caulis  strictus  glaber  1-2- 
pedalis,  foliis  3-4  erectis  reductis  prseditus.  Racemus  floriferus  densus 
2-^  poll,  longus,  expansus  5-6  lin.  diam.,  pedicellis  perspicuis  erecto- 
patentibus  perianthio  ssepe  eequilongis,  basi  bractea  deltoidea,  apice  caly- 
culo trilobato  pnsditis.  Perianthium  campanulatum  albido-viridulum  1} 
lin.  longum,  segmentis  oblanceolato-oblongis  obtusis  dorso  trinervatis. 
Filamenta  linearia  segmentis  sequilonga,  antheris  minutis  globosis  versati- 
libus  cite  deciduis.  Ovarium  ampuUseforme,  carpellis  in  stylos  brevissimos 
falcatos  sensim  angustatis.  Carpella  fructifera  perianthio  accreto  sequi- 
longa,  seminibus  in  loculo  6-8.  America  borealis  orientalis  in  pinetis 
CaroUntt  et  Arkansas, 

11.  T.  FALCATA,  Willd,  in  BerlMag.  ii.  29;  Zunth,  Enum.  iv.  172.— 
T.  firigida,  H.  B.  K.  Nov.  Gen.  i.  267;  Kunth,  loc.  cit.—T.  flexuosa, 
JVilld.  he.  cit.—T.  sessiliflora,  Mook.  To.  Plant,  t.  691.— Isidrogalvia  fal- 
cata,  Ruiz  et  Pav.  Fl.  Peruv.  iii.  69, 1 302.— I.  Moritziana,  Klotzsch  MSS. 
— Narthecium  falcatum,  Poir.  Encyc.  Suppl.  iv.  61.  Folia  radicalia  line- 
aria rigida  3-12  poll,  longa  3-4  lin.  lata  conspicue  crebre  10-15-nervata, 
margine  scabra.  Caulis  gracilis  glaber  pedalis  vel  sesquipedalis,  foliis  3-4 
bracteiformibus  parvis  solum  prseditus.  Racemus  floriferus  densus  vel 
laxus  l-2-pollicari8,  expansus  7-9  lin.  diam.»  pedicellis  ascendentibus  sub- 
nullis  (T.  sessUiflora,  Hook.)  vel  interdum  perianthio  sequilongis,  basi 
bractea  deltoidea  vel  lanceolata,  apice  calyculo  magno  bracteis  tribus  del- 
toideii  basi  solum  concretis  instructis.  Perianthium  oblongum  albidum 
4-5  lin.  longum,  segmentis  oblongo-lanceolatis  dorso  laxe  5-7-nervati8. 
Stamina  perianthio  distincte  breviora,  filamentis  filiformibus,  antheris 
lineari-oblongis  basifixis.  Ovarium  ampullceforme,  stylis  floriferis  concretis, 
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Btigmate  capitato.  Capsula  ovoideo-globosa  3r4  Un.  longa^  stylts  tri- 
bus  \  lia.  longis  rectis  persistentibus^  seminibiis  in  loculo  6-8.  Andes  a 
ColwMa  od  Peruvtam^  alt.  1 IQOO pedum  ascendens,  ' 

44.  Tbtantha,  Ifutt, 

Nutt  Oen.  i.  236  (ut  sectio  Tofieldia), 

Flares  hermapbroditi.  jPeriantMum  firmulum  campanulatiiin 
persistens  6-partitum,  segmentis  subsequalibus  lanceolatis  obtusis 
flore  expanse  patulis.  Stamina  6  subbypogyna  exserta,  filamentis 
filiformibus,  antberis  minutis  subglobosis  basifixis  basL  ^margi- 
Batis  margiue  debiscentibus.  Ovarium  sessile  triloculare,  ovulis 
in  loculo  permultia  superpositis ;  styli  3  liberi  apice  stigmatosi. 
Capsule  membranacea  subglobosa  septieida  trivalvis,  seminibus 
minutissimis  oblongis  apice  et  basi  cauda  subulata  alba  membra- 
nacea prsditis,  testa  brunnea  membranacea,  albumine  carnoso, 
embryone  minuto.  Mahitus  amnino  Tofieldiae^;  recedit  racemis 
sape  centrifugalihus,  pedicellis  tet^nis,  caule  pedicellisque  scabris, 
antheris  marline  deliiscentihtts  et  seminibus,  more  Nartbecii,  utrin- 
que  caudaiis, 

Americans. 

Caulis  glanduloso-scaber.     Eacemus  brevis  ...  1.  T.  glutinosa. 

Caulis  bispido-scaber  baud  glandulosus.    Eacemus  elosgatus. 

2.  T.pubens. 
Japonica 3.  T,japonica, 

1.  T.  GLUTIN08A,  Baker, — Tofieldia  glutinosa,  Fers,  Syn.  L  399; 
Willd  in  Bot.  Mag,  ii.  29 ;  Smith  in  Trans,  Linn,  Soc,  xii.  246,  tab.  8. 
fig.  2;  Kunth,  Enum.  iv.  171 ;  A.  Gray,  Fl,  N,  States,  edit.  v.  627.— 
Narthecium  glutinosum,  Michx,  Fl.  i.  210.  Folia  radicalia  linearia  glabra 
4-8  poll,  longa  1 J-2  lin.  lata  6-10-nervata.  Caulis  gracilis  flcxuosus  6- 
18-pollicaris,  superne  glandulis  nigris  et  pilis  paucis  brevissimis  hispidis 
scabra,  infra  medium  foliis  2-3  rcductis  erectis  prseditus.  Racemus  fiori- 
ferus  brevis  densus  vel  sublaxus  ^-1^  pollicaris,  pedicellis  brevissimis  vel 
brevibus  scabris  erecto-patcntibus  temis  basi  bractea  deltoidea  apice  caly- 
culo  prseditis.  Racemus  fructiferus  laxior,  pedicellis  inferioribus  3-4  lin. 
longis.  Periantbium  2  lin.  longum,  segmentis  oblanceolatis  obtusis  trtner^ 
vatis  flore  expanso  reflexis.  Stamina  breviter  exserta,  filamentis  llnearibus, 
antheris  subglobosis  violaceis.  Capsula  globosa  2J-3  lin.  longa,  stylis 
pcrsistentibus  I  lin.  longis.  America  borealis  a  Sitka  et  insula  Vancouver 
ad  TerratK  Novam  et  Carolinam. 

2.  T.  PUBENS,  Baker, — Tofieldia  pubens>  Dry  and,  in  Ait,  Sort.  Kew, 
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2nd  edit.  ii.  326;  Smith  in  Trans.  Linn.  Soc.  xii.  245;  Willd  in  Berh 

Mag.  ii.  28;  BoL  Mag.  t.  3859.— T.  pubeacena,  Pers.  Syn.  i.  399;  DC,  in 

Red.  IM,  t.  324.— Narthecium  pubena,  Michx,  Fl,  Am.  i.  209.   Folia  radi- 

caliaanguate  lineazia  rigidula  glabra  aemipedalia  vel  pedalia  1^-2  lin.  lata 

lO-12-neryia,  marginibua  incraaaatia.   Caulis  gracilia  l-2-pedaU8  pilia  bia« 

pidia  albidia  breviaaimia  acaber,  foliia  1-2  reductia  erectia  infra  medium  in^ 

atructua.    Racemua  floriferua  laxua  2'-4<-pollicaria,  expanaivi  6-9  lin.  dii^m., 

pedicellis  temia  erecto-patentibua  acabria  2-3  lin.  longia  basi  bractea  mi« 

nuta  deltoidea,  apice  calyculo  minuto  prseditia.     Perianthium  albidum 

2  lin.  longum,  aegmentia  oblanceolatis  trinervatis  flore  expanao  reflexia. 

Stamina  breviter  exaerta,  filamentia  iiliformibua^  antberia  aubgloboaia  vio- 

laceia.    Capaula  obovoidea  periantbio  accreto  sequilonga,  atylia  falcatia 

\  lin.  longia.    America  borealis  orientaUs  in  pinetis  a  Nwa  Casarea  ad 

Floridam. 

S,  T.  JAPONICA^  Bait^.— Tofieldia  japonica,  Miquel  in  Ann,  Mus,  Lug. 
Bat.  iii.  201 ;  Franch.  et  Savat.  Enum.  Jap.  ii.  89 ;  So  Mokou  Zoussetz, 
▼ol.  vii.  t.  30.  Folia  radicalia  rigidula  linearia  6-9  poll,  longa  acie  utraque 
denae  ciliolato-scabrida.  Caulia  pedalia  unifoliua,  auperne  cum  pedicellia 
pilia  brevibua  rigidia  glanduliferia  acabra.  Racemua  laxua  interdum  digitalit^ 
pedicellia  ternia  erecto-patentibua  inferioribua  3-4  lin.  longia,  baai  bractea 
minuta  deltoidea,  apice  calyculo  minuto  prseditia.  Perianthium  2  lin.  Ion- 
gum,  aegmentia  oblanceolatia  trinervatia.  Stamina  aegmentia  sequilonga. 
Ovarium  obovoideo-oblongum  glabrum,  carpellia  in  atyloa  falcatoa  atte- 
nuatia.    Japonica  in  paludosis,  Kieake,  Savatier  1234.    Non  fridi, 

45.  Pleea,  Bich. 

Bich.  in  lEchx.  Fl.  Sor.-Amer.  i.  246,  t.2S;A.  Gray  in  Ann.  Lye. 
New  Fork,  iv.  139 ;  Fndl.  Gen.  No.  1063 ;  Kunth,  Fnum.  iv.  178. 

Flares  hermaphroditi.  Perianthium  firmum  6-partitum,  seg- 
mentis  6  sequalibus  linearibus  acutis  flore  expanse  patulis.  Sta^ 
mina  9-12  bypogyna,  filamentis  leviter  applanatis  quam  segmenta 
breyioribus,  antberia  basifixis  bilocularibus  lanceolatia  basi  sagit- 
tatis  introrsum  longitudinaliter  debiscentibus.  Ovarium  liberum 
oblongum  triloculare,  ovulis  in  loculo  crebria  auperpositis,  atylis 
liberia  brevibua  apice  atigmatosis.  Gapsula  rigide  ooriacea  aepti- 
eida  triyalyis,  seminibua  minutia  turgidis  angustia  apice  caudatis, 
teatacea  charfcacea  brunnea,  albumine  £rmo,  embryone  minuto, 
raphe  yalida. 

1,  P.  TBNUiFOLiA,  Michx.  ^  A,  Gray,  loc.  cit.  Herba  glaberrima 
dura,  rbizomate  reptante  radicibua  fibroaia,  foliis  diaticbia  equitantibua  line- 
aribua  aemipedalibua  acuminatia  baai  dilatatia  rigide  coiiaceia  facie  plania 
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venis  crebris  exsculptis.  Caulis  strictus  durus  gracilis  1^2-pedalis,  foliis 
2-3  reductis  erectis  pneditus.  Racemiis  laxus  secundus  6-8-floru8,  bine- 
teis  duris  acuminatis  lanceolato-navicularibus  9-18  lin.  longis  imbricatia 
rachin  ampkctentibus,  pedicellis  exsertis  erectis  supra  medium  bracteolis 
1-2  lanceolatis  parvis  brunneis  scariosis  pneditis.  Ferianthium  6-7  lin. 
loDgum  albidum  extus  viridulum.  Carpella  fructifera  segmentis  brevioni 
America  borealis  in  udis  apertis  Carolina, 

46.  Peteosavia,  Beceari, 
Seccari  in  Nuov.  Giom.  Bot.  Ital  iii.  7,  t.  1. 

JPerianthium  coloratum  trigonum  persistens  6-partitum,  seg- 
mentis 3  exterioribus  ovatis,  3  interioribus  lanceolatis.  Stamina 
6  profunde  perigyna,  filamentis  subulatis  quam  segmenta  breviori- 
bus,  antheris  oblongis  bilocularibus  basifiiis  iutrorsum  longitudi- 
naliter  dehiscentibus.  Carpella  3  libera  ad  apicem  stigmatosum 
angustata,  ovulis  in  loculo  crebris  superpositis.  Fructtts  follicu- 
laris,  carpellis  stellatim  patentibns  sutura  yentrali  debiscentibus, 
seminibus  oYoideo-ellipticis  7'-9-co8tatis,  testa  brunnea  cbartacea. 

1.  P.  8TELLARI8>  Beccari,  loc,  cit,  Herba  parasitica  erecta  gracilis 
glabra  5-6-polUcaris,  foliis  omtiibus  caulinis  rudimentariis  scariosis  brac- 
teiformibus,  inferioribus  crebris  deltoideis^  superioribus  segregatis  lanceo- 
latis. Flores  10-12  in  corymbum  dispositi,  pedicellis  erecto-patentibus 
strictis  6-8  lin.  longis  basi  bracteatis.  Periantbiura  luteum,  segmentis  1^ 
lin.  longis,  flore  expanso  reflexis  persistentibus.  Carpella  fructifera 
segmentis  longiora.  Borneo  ad  montem  Poe,  prope  Sarawak,  alt  3000 
pedum,  Beccari  2399. 

47.  ScoLioPus,  Tarrey, 

Torrey,  Bot  Whipple,  89,  t.  22. 

Flores  hermapbroditi.  Ferianihium  corollinum  6-partitumy 
segmentis  exterioribus  lanceolatis,  interioribus  linearibus.  StO" 
mina  6  hypogyna  segmentis  triple  bre^iora,  filamentis  subulatis, 
antberis  oblongis  bilocularibus  versatilibus  extrorsimi  longitudi- 
naliter  deliiscentibus.  Ovarium  sessile  ampullsBforme  uniloculare, 
placentis  tribus  parietalibus,  ovulis  crebris  superpositis;  sty  lis 
tribus  brevibus  falcatis  introrsum  longitudinaliter  stigmatosis. 
Capsula  oblonga  subalato-triquetra,  seminibus  (immaturis  solum 
visis)  compressis  raphi  valida  percursis. 

1.  S.  BiGELOvii,  Torrey,  loc.  cit;  lUgel,  GartenJL  1876,  227,  t.  348. 
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Ilerbft  glabra,  rhixomate  obliquo  cylindrieo  fibria  multis  duria  gracilibua 
pnedito^  collo  hypogaeo  1-2  poll,  longo.  Folia  2  ad  teiram  producta  ob- 
loDga  patula  &-S  poll.  loDga,  medio  2-4  poll,  lata,  acuta  vel  subobtuaa 
Teuis  primariis  5-7  percursa.  Flores  6-12  ex  centro  foliorum  orti  umbel- 
lati»  pedicellis  flexuosia  3-8  poll,  longis.  Perianthium  sordide  purpureum 
6-7  Hn.  longum,  aegmentia  exterioribus  2  lin.  latis  multinervatis,  interiori- 
bua  i  tin.  latia.  Pistillum  segmentia  paulo  breviua.  California,  Bigelow  I 
Samuela!  et  forma  minor  ab  Oregon,  Hall  518!  foliia  3  poll,  loogia 
12-15  lin.  latis,  floribua  2-3  productis. 


Tribus  COKAKTHEBBiE. 

48.  CoNANTHEBA,  Buiz  et  Pavon. 

Buiz  et  Pavon,  Fl  Feruv.  iii.  68,  t.  31 ;  UndL  Oen.  No.  1157; 
Kunth^  Enum.  iv.  630 ;  Miers  in  Trans,  Soc.  Linn,  xxiv.  tab.  53. 
figs.  14-22. 

Perianthium  corollinum  caBruleum  basi  OYario  adnatum,  seg- 
mentis  6  ad  ovarium  liberis  conformibus  lauceolatis  laxe  3-5- 
neryatis,  flore  expauso  reflexis.  Stamina  6  ad  basin  segmentorum 
inserta,  filamentis  brevissimis  applanatis,  autheris  magnis  linea- 
ribus  valvatis  in  conum  diu  approximatis  basifixis  apice  acumi- 
Batis  poria  debiscentibus.  Ovarium  ^  inferum  sessile  globosum 
triloculare,  ovulis  in  loculo  pluribus  superpositis ;  stylus  rectus 
filiformis,  apice  capitate  stiginatoso.  Capsula  globosa  cbartacea 
trilobata  loculicida  trivalvis.  Semina  non  vidi.  Habitus  omnino 
Cumingiffi ;  recedit  segmentis  ad  ovarium  liberis^  antheris  magnis 
diu  vahatis. 

1.  C.  BiFOLiA,  Htfu  et  Pavon,  loccit.;  C,  Gay,  Fl.  Chil,  yi,  130. 
Herba  gkbra  erecta  fragilis  aemipedalis  ad  sesquipedalis.  Bulbua-ovoideua 
6-9  liu.  diam.  edulia,  tunicis  pluribus  reticulato-fibrosis.  Folia  radicalia 
2-3  linearia  graminoidea.  Caulis  semipedalis  vel  pedalia  foliia  paucis  re- 
ductis  linearibua  convolutis  praeditus.  Racemi  laxiflori  pauciflori  simplicea 
vel  paud,  pedicellis  3-9  lin.  longis  bracteatia  et  bracteolatis  inarticulatis, 
floriferia  cernuis,  fructiferis  erectis.  Feriantbium  membranaceum  saturate 
cseruleum  8-12  lin.  lougum.  Anthene  lute®  4-6  lin.  long».  ChiU  in 
oampisy  Cuming  382 1  Bertero  195!  9281  Bridges  1272! 

49.  CuMiNGiA,  J9.  Bon. 
D.  Dan  in  Loudon  Mag.  Nat.  Hist.  1828, 362,  fig.  169  a ;  Kunth, 
Enum.  iv.  631 ;  Miers  in  Trans.  Linn.  Soc.  xxiy.  607,  tab.  63. 
figs.  23-29. — Conantber»  sp.,  Sims  etc. 
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Teriaathium  corollinum  ca&ruleum  hypocpateriforme  baai  ovario 
adnatum,  tubo  supra  ovarium  producto  oblongo,  segmentis  obloii- 
gis  obtusis  subconformibus  Aore  expanso  patulis.  Stamina  6 
omnia  perfecta  ia  tubo  inclusa  ad  tubi  basin  uniseriatim  inserta^ 
filamentis  brevissimia,  antheria  erectis  linearibus  basifixis  acumi- 
natia  poria  apicalibua  dehiacentibus.  Omrium  globosum  sessile 
semiinferum  triloculare,  ovulis  in  loculo  pluribus ;  stylus  filifor- 
mis,  atigmate  minuto  capitato.  -  Capsula  globosa  chartacea  locu- 
licida  trivalvis,  seminibus  parvis  triquetris,  testa  atro-fusca  opaca 
membranacea,  albumine  firmo,  embryono  axili.  HerhcB  hulbone 
chilenses,  hulbl  tunicis  pJurihus  reticulatojlbrosis,  foliis  hasalihus 
pauci9  linearibus^  caulinis  redueiis  hasi  interdum  bulbilliferis, 
floribw  eopiosis  cmruleis  thyrsoideo-paniculatisy  pedicellis  inarticw 
latiSf  bracieatis, 

Grandiflora,  capsulis  erectis 1.  O.  campanulata, 

Parviflora^  capsulis cemuis 2.  C.parvula, 

1.  C.  CAMPANULATA,  D.  Doft,  loc,  cit. ;  Sweet,  Brit.  FlovD*[Gard, 
t.  257;  Kunth,  Enum.  iv.  632;  C.  Gay,  Fl.  ChiL  vi.  131;  Phil^.Fl. 
Atacam,  52. — Conanthera  campaoulata,  Liudl.  in  Trans,  Hort.  Soc.  vi. 
283;  Hook.  Exot.  Flora,  t.  214 ;  Lindl.  in  Bot.  Reg.  t.  1193.— C.  bifolia, 
Sims  in  Bot.  Mag.  t.  2496,  non  Ruiz  et  Pavon.  Herba  glabra  erecta  fra- 
gilis  valde  ramosa  l~2-pedalis.  Bulbus  ovoideus  1  poll,  diam.,  tunicis 
pluribus  fibroso-reticulatis  apice  setiferis.  Folia  basalia  2-3  linearia  gra- 
minoidea ;  caulina  pauca  reducta  baai  siepe  bulbillifera.  Panieula  laxa 
thyrsoidea  semipedalis  vel  pedalia,  ramis  ascendeatibua  paucifloris  sub- 
corymbosis,  bracteis  minutis  lanceolatis,  pedicellis  3-6  lin.  lougia,  flooferis 
erectis  vel  apice  cemuis,  fructiferis  strictis  erectis.  Perianthium  cieruleam 
immaculatum  6-9  lin.  longum^  segmentis  oblongis  5-nervatis  tubo  acquilon- 
gis.  Anthersc  2  lin.  longse.  Capsula  magnitudine  pisi  profunde  lobata. 
Chili  in  aridis.—C.  trimaculata,  D.  Don  in  Sweet  Brit.  Flow.  Gard. 
ser.  ii.  t.  88,  est  forma  robusta  grandiflora  perianthii  segmentis  tribus  inte- 
rioribus  basi  maculis  atroviolaceis  notatis. — C.  tenblla,  D.  Don,  Kttnth, 
Enum.  iv.  633,  est  forma  gracilis  semipedalis  floribus  paucis  pallide  caeni- 
leis  immaculatis  5-6  lin.  longis. 

2.  C.  PARVULA,  Philippi  in  Linnaa,  zzix.  74.  Bulbus  globosus  S-8 
lin.  diam.,  tunicis  multis  fibroso-reticulatis.  Caulis  infra  paniculam  1-2- 
poUicaris,  foliis  linearibus.  Panieula  deltoidea  1-li  poll,  longa  et  lata, 
pedicellis  inferioribus  2-3  lin.  longis,  floriferis  et  fructiferis  cemuis.  Pe- 
rianthium 3-3^  lin.  longum  pallide  ceeruleum  immaculatum,  segmentis 
tubo  Kquilongis.  Capsula  M  lin.  longa.  ChiU  in  aridis  prope  urbem 
Valparaiso,  Germain  I 
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50.  Zephyba,  D.  2^. 

D.  Dcm  Ml  ^A'».  iVtfw  Phil  Joum,  1832,  236;  ^wn^A,  Enuin. 
iv.  633 ;  -aft^-*  in  Trans.  Linn,  8oc,  xxir.  503,  tab.  63.  figs.  1-4. 
Dicolus,  Philijppi,  Bescr.  Fl.  Nuev.  1873,  74. 

Ferianthium  corollinum  caemleum  hypocraterifonne,  basi  ovario 
adnatum,  tubo  producto  cylindrico  sursum  constricto,  sogmentis 
Bubconformibus  tubo  longioribua  oblongis  vel  obovatis  obtusis 
multinervatis  flore  expanso  patulis.  Stamina  perfecta  4  cum  sta- 
minodiis  2  calcariformibus  2  alternantia  ad  faucem  tubo  inserta 
uniseriata  segmentis  multo  breviora,  filamentis  brevissimis  subu- 
latis,  antheris  oblongis  basifixis  erectis  oblique  calcaratis,  apice 
poris  debiscentibua.  Ovarium  triloculare,  ovulis  in  loculo  crebris ; 
Btylis  rectis  filiformibus,  apice  capitate  stigmatoso.  Capsula 
membranacea  oboYoideo-triquetra  loculicida  triFalvis,  seminibus 
paucis  paryis  oblongis  turgidis,  testa  rugosa  membranacea  atro- 
castanea  opaca,  albumine  firmo,  embrjone  axili  cylindrico. 

1.  Z.  BLBGAN8,  D.  Bon  ct  Kunth,  locc.  citt, — Z.  amoena,  Miers,  he.  cit 
— Dicoius  cterulesoens,  Philippi,  loc.  cit.  Herba  bulbosa  glabra  erecta 
ramosa  semipedalis  vcl  pedalis.  Folia  radicalia  3-4  lineAria  acuminata 
semipedalia  et  ultra  8-4  liu.  lata ;  caulina  pauca  reducta.  Panicula  delto- 
idea  multiflora  interdum  semipedalis,  ramis  erecto-patentibus,  inferioribus 
foliis  elongatis  bracteatis,  racemb  subcorymbosis,  bracteis  ultimis  minutis 
Bubulatis,  pedicellis  inarticulatis,  inferioribus  9-15  lin.  longis,  floriferis 
erectis  vel  cemuis,  fructiferis  strictis  erectis  apice  incrassatis.  Ferianthium 
9-10  lin.  longum  pallide  vel  saturate  cseruleum,  tubo  2  lin.  longo,  seg- 
mentis 2-3  lin.  latis  7~9-nervatis.  Stamina  1  lin.  longa.  Capsida  4  lin. 
longa  obtusa  styli  basi  persistente  mucronata.  Peruvia  in  Monte  Lomas 
prov.  Iqtdqve,  alt.  3000  pedum,  Bollaert !  Chili  prope  urbetn  Concepcum, 
Bridges  1312 1  Cuming  872 !    Atacama  ad  Carrizal  baffo.  King ! 

51.  Tecophil^a,  Bertero. 

Colla  in  Mem.  Taur.  xxxix.  19,  t.  55 ;  Herbert,  Amaryll.  69, 
125,  tab.  24.  figs.  16-17 ;  Miers  in  Trans.  Soe.  Linn.  xxiy.  504, 
tab.  63.  figs.  5-13.— Distrepta,  Miers,  Trav.  Chil  ii.  529.— Phry- 
ganthus,  Popp.  et  EndU  Nov.  Oen.  ii.  71,  t.  200. — Poeppigia, 
JSunze  in  Beich.  Consp.  222  a. 

Ferianthium  corollinum  hypocraterifonne  leviterobliquum  basi 
ovario  adnatum,  tubi  brevi  apice  constricto,  segmentis  6  subcon- 
formibus  oblongis  vel  obovatis  fiore  expanso  patulis.  Stamina 
prope  faucem  tubi  inserta  uniseriata,  3  anteriora  fertilia  filamentis 
brevissimis,  antheris  oblongis  basifixis  erectis,  basi  calcaratis, 
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apice  poris  dehiscentibus ;  3  posteriora  fiterilia  linearia.  Ovarium 
sessile  triloculare  f-iuferum,  ovulis  iu  loculo  pluribas;  stylus 
rectus  filiformis,  apice  stigmatoso  tricuspidatus.  Capsula  mem- 
branacea  apice  loculicida  trivalvls,  seminibus  parvis  turgidis,  testa 
nigra  membranacea,  albumine  firmo,  embryone  azili.  JTerhcg  bul- 
ho9€B,  funicix  fibrosis yfoliU  radicalibus  Unearibusvel  lanceolatis  1-3, 
peduncuJis  simplicihus  vel  ramosis,florihus  ewruleis. 
Folium  radicale  uuicum.     Fedunculi  elongati 

ssepe  ramosi 1.  T.  vioUeflora, 

Folia  radicalia  2-3.     Fedunculi  breves  sim- 

plices    2.  T,ct/aneo-€raeea, 

1.  T.  vioLiEPLORA,  Bertero,  loc.eit.;  C.  Gay,  FL  ChU.yi.  36.— Di- 
strepta  vaginata,  Miers,  he.  cU. — Phyganthus  vernus,  Popp,  et  Endl,  toe. 
cit. — Poppigia  chilensis,  Kume,  loc.  cit.  Bulbus  globosus  5-6  lin.  diam., 
tanicLs  fibrosis  apice  setosis,  collo  hypogaeo  1-2-pollicari,  Folium  radi- 
cale solitarium  erectum  lanceolatum  firmulum  6-9  poll,  longum  medio  6-9 
lin.  latum  acutum  ad  basin  caulem  amplectentem  angustatum,  venis  pri- 
mariis  perepicuis  circitcr  7,  intermediis  erebris  tenuioribus.  Caulis  gra- 
cillimus  erectus  3-6-pollicaris  l-4-florus,  bracteis  minutis,  pedicellis  bre- 
vibus  ascendentibus.  Periantbium  6-8  lin.  longum  saturate  caeruleum, 
tubo  1  lin.  longo^  segmentis  oblongo-lanceolatis  1^-2  lin.  latis  7-9-nervatis. 
Stamina  1  lin.  longa.  Capsula  6-8  lin.  longa,  valvis  2  lin.  longis.  Chili 
prope  urbem  Valparaiso,  etc..  Bridges  429 !  Cuming  593 1  Peruvia  in  col* 
libtts  prope  Limam,  Nation ! — T.  albida,  Miers  in  Trans,  Soc,  Linn.  xxiv. 
505,  est  varietas  humilis  floribus  minoribus  albidis. 

2.  T.  CYANBO-CROCEA,  Leybold  in  Seem,  Joum,  i.  10;  Miers  in  Trans, 
lAnn,  Soc.  xxiv.  505  ;  Gard.  Ckron,  1872,  219.  Bulbus  globosus  8-9  lin. 
diam.,  tunicis  fibrosis,  collo  liypogroo  1-2-pollicari  folio  membranaceo  baud 
producto  cincto.  Folia  radicalia  producta  2-3  linearia  acuminata  canali* 
culata  undulata  3-6  poll,  longa  3-6  lin.  lata.  Pedunculi  1-3  erecti  sim- 
plices  uniflori  ebracteati  1-2  poll,  longi.  Periantbium  15-18  lin.  longum 
pulchre  ca;ruleum  fauce  albidum,  tubo  2  lin.  longo  sursum  constrictor  seg- 
mentis obovatis  multinervatis  6-8  lin.  latis.  Stamida  1  lin.  longa,  antberis 
oblongis  luteis  staminodiis  paulo  brevioribus.  Chili  in  montibus,  Ley- 
bold  I  Hort.  Leichtlin ! 

Var.  Rbgelii,  Baker, — T,  cyaneo-crocea,  Regel,  Gartenfiora,  tab.  718, 
ab  typo  recedit  foliis  longioribus  angustioribus  baud  undulatis,  pedunculis 
longioribus,  perianthii  segmentis  angustioribus  magis  oblongis  (i  poll, 
longis,  4-5  lin.  latis). 

52.  Cyakella,  Linn, 
Linn,  Qen,  2^ ;  Endl,  Gen,  No.  1144 ;  Kunth^  Unum,  iv.  635 ; 
Miers  in  Trans,  Linn.  Soc.  xxiv.  508.— Cyaneila,  Trigella,  et 
Pharetrella,  Salisb.  Gen.  46-47. 
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Perianthium  ringens  corollinum  basi  ovario  adnatum,  segmentis 
ad  ovariam  liberis  laxe  multinervatis  oblongis  obovatis  vel  lanceo- 
latis,  Buperioribus  flore  ezpanso  recurvatis,  inferioribus  ascenden- 
tibus.  Stamina  6  plus  minus  inaequalia  ad  basin  segtnentorum 
inserta,  filamentis  brevibus  filiformibus,  antheris  lineari-oblongis 
basifixis  poris  apicalibus  dehiscentibus.  Ovarium  triloculare, 
OYulis  in  loculo  pluribus  ;  stylus  fififormis  declinatus  apice  stig- 
matoBO  obscure  tricuspidatus.  Capsula  chartacea  tarde  loculicida 
trivalyis,  seminibus  oblongis  turgidis,  testa  nigra  Crustacea  niti- 
dula,  albumine  firmo,  embryone  cylindrico.  Herha  hulhosa  eapen- 
9eSj  hulhis  tunicaHs  superpotitU^foliisplerisque  radicalihus  rosulatis, 
eauUnis  paucis  reductis,  Jlorihiss  verMohrihus  laxe  racemosis  raro 
solitariis,  pedicellis  inarticulatis  hracteatis  et  hracteolatis. 

Peduneuli  uniflori.    Eolia  teretia  1 .  C,  alba. 

Plores  racemosi.     Folia  plana. 

Stamina  8  declinata,  antheris  majoribus...  2.  C,  orcJiidiformis. 
Stamen  1  declinatum,  anthera  majore. 

Perianthium  3-4  liu.  longum 3.  C.  capensis, 

Perianthium  6-9  lin.  longum  4.  C.lutea, 

1.  C.  ALBA,  Linn,  fil  Suppl  201 ;  Thunb,  in  Act.  Holm.  1/94,  t  7. 
fig.  2;  Flor,  Cap,  329 ;  Kunth,  Enum,  iv.  640.— Pharetrella  alba,  Salisb. 
Gen,  47*  Bulbus  globosus,  collo  bypogseo  d-4-pollicari.  Folia  basalia 
12-20  erecta  subulata  rigidula  glabra  3-4  poll,  longa,  extimum  basi  dila- 
tata  cupuliformi  membranacea  reliqua  amplectente.  Peduneuli  3-6  sim- 
plices  uniflori  semipedales  vcl  pedalcs  nudi  veldeorsum  folio  unieorcducto 
panro  instructi.  Perianthium  albidum  horizontale  6-9  lin.  longum,  seg- 
mentis interioribus  oblongis  acutis  3-4  lin.  latis  laxe  distincte  5-7-nervatis, 
exterioribus  oblongo-lanceolatis  dorso  rubro  tinctis  apice  cuspide  viridi 
terminatis.  Stamina  subaequalia  perianthio  triente  breviora,  5  arcuata, 
1  declinatum,  antheris  luteis  3  lin.  longis.  C.  B,  «9pet^  Masson  I  Mader 
1351  etc. 

2.  C.  ORCHiDiFORMis,  Jacq.  Coll,  iv.  211,  Ic.  t.  44/;  Kunth,  Enum, 
iv.  637. — Trigella  orchidiformis,  Salisb,  Gen,  46.  Bulbus  globosus  mag* 
nitudine  nucis  avellanse,  collo  hypogseo  brevi.  Folia  radicalia  3-4  ob- 
longavel  lanceolata  3-6  poll.  longa  9-18  lin.  lata  acuta  vel  acuminata 
modice  firma  distincte  multinervata  marginibus  minute  ciliatis.  Scapus 
semipedalis  simplex  vel  parce  ramosus  foliis  1-2  valde  rcductis  linearifaus 
instructus.  Racemus  terminalis  laxus  3-4-pollicari8,  expansue  1^-2  poll. 
diam.,  pedicellis  arcuatis  inferioribus  6-9  lin.  longis,  basi  bracteatis,  medio 
bracteolatis.  Perianthium  6  lin.  longum  rubellum  vel  violaceum,  segmen- 
tis exterioribus  majoribus  obovatis  unguiculatis  3-4  lin.  latis  laxe  7-9- 
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nciratis,  intcrioribus  brevioribus  et  angustiori  bus.  .  Stamina  pctiantbio 
dupio  breviora :  3  dedinata,  filamentis  brevissimis,  antheris  2  lin.  longia ;  3 
arcuata,  filamentis  long;ionbas,  antberia  minoribos.     C.  B.  Spei,  Drege 

8G02,Pappe!  etc. 

3.  C.  CAPENSis,  Linn.  Sp.  Plant.  443;  Thtmh.  FL  Cap,  330;  Bot. 
Mag,  t  6(i8 ;  Andr.  Bot.  Rep.  t.  641  ;  Jaeq.  Hort.  Vind.  iii.  t  35 ;  Red. 
Lil.  t.  3/3;  Kuntk,  Enum.  iv.  636.— C.  csemlea,  Ecklon,  Verz.  Top.  4. 
Ilerba  erecta  semipedalis  ad  sesquipedalis,  bulbo  globoso,  tunicis  crasse 
fibrosis,  coUo  hypogseo  interdum  semipedali.  Folia  basalia  4-6  lineaiia 
vel  lineari-lanceolata  4-8  poll,  longa  6-9  lin.  lata  rigidula  valde  undulata 
dislincte  multinervata,  marginibus  minute  ciliatis.  Caules  valde  ramosi, 
foliis  paucis  reductis  instructi.  Racemi  laxissimi,  terminales  4-6  poll. 
loDgi,  expansi  1^-2  poll,  diam.,  pedicellis  ascendentibus  bracteatis  et  biac- 
tcolatis,  inferioribus  6-12  lin.  longis.  Perianthium  violaceum  3-4  lin. 
longum,  segmentis  exterioribus  oblongis  5-7-nervatis,  interioribus  sqni- 
longis  oblanceolatis  trineryatis.  Stamina  omnia  filamentis  breyisaimis :  5 
arcuata,  antberis  1  lin.  longis ;  unicam  declinatum,  anthera  1^  lin.  longa. 
Capsula  magnitudine  pisi  parvi.  C.  B.  iSpei,  Dr^  8600 !  Zeyher  1718 ! 
Burcbell  1291  1531  6532!  6584! 

4.  C.  LUTBA,  Linn,  fil.  Suppl,  201 ;  Tkunb.  Act.  Holm.  1794,  195, 
tab.  7.  fig.  1;  Fl.  Cap,  330;  Bot.  Mag.  t.  1252;  Kanth,  Enum.  iy.  639. 
Ilerba  erecta  semipedalis  vel  pedalis,  bnlbo  globoso  magnitudine  nucis 
avellanse,  tunicis  reticulato-fibrosis,  collo  bypogieo  1-6-pollicari.  Folia 
radicalia  4-8  linearia  4-^6.  poll,  longa  3-6  raro  9  lin.  lata  tenuiora  qoam  in 
C.  capensi,  margine  glabra  vel  minute  ciliata.  Caules  seepissime  ramosi, 
foliis  paucis  valde  reductis  instructi.  Racemi  laxissimi,  terminals  s»pe 
semipedalis,  expansus  2-3  poll,  diam.,  pedicellis  ascendentibus  bracteatis 
ct  bracteolatis,  iuferioribus  12-18  lin.  longis.  Periantbium  6-9  lin.  longum 
pallidum  vel  rubellum,  segmentis  exterioribus  lanceolatis  5-nervatis,  inte- 
rioribus  oblongis  trinervatis.  Stamina  omnia  filamentis  brevissimia :  5  ar- 
cuata, antheris  1-2  lin.  longis ;  1  declinatum,  anthera  2-4  lin.  longa.  Cap- 
sula magnitudine  pisi  magni  (4  lin.  diam.).  C  B.  Spei,  Dr^ge  8604 1 
Zeyher  255!  4256!  Burcbell  1630!  2346!  2266!  4148!  6100!  6174! 
Cooper  270 !— C.  rosea,  Eckl,  iMTSS.— C.  lutea,  var.  rosea.  Baker  in 
Saund,  Rep.  Bot,  t.  259,  est  forma  floribus  rubelHs. — C.  lineata,  B«r- 
chell,  Travels,  ii.  589,  est  forma  nana  3-4-pollicaris  fioribns  confertisroseis 
subcorymbosis. — C.  odoratissima,  Lindl.  in  Bot.  Reg.  t  IIU  ;  Kuntk^ 
Enum.  iv.  63  7»  est  forma  fioribus  magnis  rubris  odoratis. 

53.  Walleria,  Kirk. 
Kirh  in  Trans.  Linn.  Soc*  xxiv.  497,  t.  52. 
Perianthium  regulare  coroUinum  basi  oyario  adnatum,  seg- 
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mentis  ad  oyarium  liberis  multinervatis  subconformibus  lanceolatis 
acntis.  Stamina  6  ad  basin  segnientorum  inserta,  filamcntis  fili- 
formibus  brevissimis,  antheris  magnis  linearibus  diu  in  conum 
approximatis  basifixis  poris  apicalibus  dehiscentibus.  Ovarium 
OToideum  triloculare,  ovulis  in  loculo  pluribus  superpositis ;  stylus 
rectus  filiformis,  stigmate  minuto  capitato.  Capsula  chartacea 
loeulicida  trivalvis.     Semina  non  vidi, 

1.  W.  Mackenzit,  Kirk  in  Trans,  Linn.  Soc.  xxiv.  597,  t.  52.  &g.  2.— 
W.  angolensis,  Baker  in  Trans,  LAnn,  oc.  new  ser.  Bot.  i.  262,  Ilerba 
erecUi  glabra  pedalis  Tel  sesquipedalis^  tubere  camoso  difformi.  Folia 
20-30  omnia  caulina  sessilia  oblonga  vel  lanceolata  acuta  2-4  poll,  longa 
infra  medium  3-9  lin.  lata,  inferiora  parva  reducta.  Pedicelli  ex  axillis 
foliorum  multorum  product!  simplices  vel  raro  furcati  bracteolati  ascen- 
denies  12-18  lin.  longi.  Perianthium  csruleum  6-9  lin.  longum,  segmentis 
2  lin.  latis  5-7'nervatis.  Stamina  perianthio  paulo  breviora,  antheris  4 
lin.  longis.  Africa  australis  tropicalis ;  monies  Manganya,  Waller !  An- 
gola  in  ditione  HuiUa,  Welwitsch !  Lacus  Tanganika,  Capt.  Cameron  I 

Var.  W.  NUTANS,  Kirk  in  Trans,  lAnn.  Soc,  xxiv.  697,  t.  52.  fig.  1, 
est  forma  gracilis  foliis  linearibus  3-4  poll,  longis,  floribus  cemuis.  Montes 
Manganya,  Waller ! 

Tribus  LiEioPEiE. 
64.  LiKioPE,  Lour, 

Zour,  Fl,  Cochin,  i.  290  (1790).— Opbiopogon,  Ker  in  Bat, 
Mag,  t.  1063  (1808),  ex  parte  ;  Kunth,  Enum.  v.  297.— Opbiopo- 
gon et  Liriope,  Maxim,  in  Bull,  Acad,  Peters,  vii.  820. — DracsDD® 
sp.,  Linn, — Convallariffl  sp.,  Thunh. 

Perianthium  eoroUinum  6-partitum  ovario  baud  adnatum,  seg- 
mentis subconformibus  oblongis  l-nervatis  diu  ascendentibus. 
Stamina  6  inclusa  subbypogyna,  filamentis  filiformibus  antbens 
SBquilongis,  antberis  oblongis  utrinque  emarginatis  dorso  supra 
basin  affixis.  Corona  nulla.  Ovarium  liberum  sessile  depresso- 
globosum  triloculare,  ovulis  in  loculo  erectis  coUateralibus  ;  stylus 
subulatus,  stigmate  punctiformi.  Semina  ssBpissime  solitaria  ex 
pericarpio  rumpente  protrusa  globosa,  testa  atro-cserulea  mem- 
branacea,  albumine  comeo,  embryone  cylindrico. 

1.  L.  ORAMiNi FOLIA,  Baker,— DnczRUti  graminifolia,  Linn,  Syst,  276 ; 
Lam.  Ency,  ii.  324 ;  Thunb,  et  Dalm,  Diss,  3 1— Liriope  spicata.  Lour. 
Cochin,  i.  200. — Convallaria  spicata,  Tkunb.  Jap,  141. — Opbiopogon  spi- 
catus,  Ker  in  Bot.  Mag,  sub  t.  1063 ;  Bot,  Reg.  t.  693 ;  Lodd.  Bot,  Cab. 
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t.  694.— O.  longifolius,  Decne  in  Vmt  HotUte,  Fl.  de$  Serves,  xvii.  182.— 
O.  gracilis,  Kuntk,  Enum,  v.  298.->-Fluggea  spicata,  Sckult.fiL  Sjfft  Tii. 
310.— OphiofMgon  japonicus,  WaU,  Cat.  5139,  ex  parte,  no*  Ker,  Herba 
glabra  csspitosa  erecta  aemipedalis  vel  pedalis  rhizomatosa  stolonifera, 
fibris  radicalibns  elongatis  gracilibiis.  Folia  radicalia  plura  erecta  liDearia 
graminoidea  1-2-pedalia,  2-3  lin.  lata.  Scapas  niidus  sursum  angulatas 
aemipedalis  vel  pedalis.  Racemi  simplices  sublaxi  2-6  poll,  longi,  expansi 
8-9  lin.  diam.,  pedicellis  aggregatis  erecto-patentibus  sub  apice  articiilatis 
li~2  lin.  longis,  bracteis  minutis  membraoaceis  persistentibus  deltoideia 
vel  lanceolatia.  Perianthium  violaceum  vel  albidum  U-2  iio.  longum. 
Stamina  perianthio  panlo  breviora.  Semina  globosa  magnitudine  pisi. 
China  et  Cochin  China, 

Var.  DBNSi FLORA,  Maxim.  loe,  cit, — Ophiopogon  spicatus.  Hook,  in  Bot. 
Mag,  t.  6348 ;  Kunth,  Enum,  v.  299,  exel.  syn, — O.  Muscari,  Decne  in  Van 
Houtte,  Fl.  des  Serres,  xvii.  181.  Robust ior,  foliis  latioribus  (4-8  lin. 
latis),  racemis  desioribus  interdum  deorsum  compositis,  pedicellis  apioe 
articulatis,  floribus  majoribus.  Japonia,  Formosa,  China  borealis  et  insuie 
Loo  Choo, 

Var.  MIKOR,  Maxim,  loc.  cit.,  est  forma  nana  japonica  foliis  angnstis, 
floribus  paucis  magnis. 

55.  Fluggea,  Bieh. 

Sich.  in  Sehrad.  Jgurn.  ii.  pt.  i.  9,  tab.  1.  fig.  A ;  Kunth,  Enum. 
V.  301. — Ophiopogon,  Ker  in  Bot.  Mag.  t.  10Q%  ex  parte. — Ophio- 
pogon et  Fluggea,  Maxim,  in  Bull.  Acad,  Peters,  vii.  320. — Sla- 
teria,  Desv.  in  Journ.  Bot.  i.  24-4!. — Chloopais,  Blume,  Enum.  i. 
14. — Conyallarise  sp.,  Thunb. 

Perianthium  coroUinum  albidum  vel  lilacino  tinctum,  tabo 
obconico  ovario  adnato,  segmentis  6  8ubconformibu3  oblongis  vel 
lineari-oblongis  flore  expanso  patulis  dorso  uninervatis.  Stamina 
6  ad  basin  segmcntorum  inserta  inclusa,  filamentis  latis  brevissi- 
mia,  antheris  lanceolatia  subbasifixis  erectis  introrsum  longitudi- 
naliter  dehiscentibus.  Ovarium  globosum  semiinferum  trilocu- 
lare, ovulis  in  loculo  2-4;  stylus  erectus  subulatus,  stigmata 
obscure  tricuspidato.  Semina  ad  ovarium  ssepe  solitaria  ex  peri- 
carpio  baud  accrescente  rumpente  protrusa  globosa  vel  oblonga, 
testa  atro-c»rulea  membranacea,  albumine  firmo,  embryone  cylin- 
drico.  SerhcB  vel  rare  suffrutices  scandentes,  foliis  stspissime  set- 
silihus  linearibus,  peduncuUs  nudis,  Jloribus  multis  simpliciter  ra- 
cemosis,  pedicellis  articulatis  sape  aggregatis,  bracteis  membrana- 
ceis  albidis  persistentibus. 
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Folia  sesBilia. 

Pedicelli  inferiores  2-8Qi 1.  F,japon%ea. 

Pedicelli  inferiores  6-9m  2.  F.Jcibwran, 

Folia  distincte  petiolata. 

Herbacea,  foliis  6-9  latis    3.  F.  Oriffithii, 

Suffiruticosa,  foliis  \-2  poll,  latis  4.  F,  draaBnaides, 

1.  F.  JAPONiCAj  Richard  et  Kunth.  loc.  cit. — Convallaria-  japonica, 
Linn,  fih  SuppL  204 ;  Red,  Lil,  t.  80. — C.  japonica,  var.  minor,  Thunb. 
Jap,  140. — Ophiopogon  japonicns^  Ker  in  Bot,  Mag.  t.  1063. — Slateria 
japonica.  Dew.  in  Jaum.  Bot.  i.  244.  Herba  acaulis  perennis  glabra  rhi- 
zomatosa  stolonifera,  fibris  radicalibus  elongatis  gracilibus  uepe  nodulosis. 
Folia  radicalia  plant  erecta  anguste  linearia  semipedalia  Yel  pedalia  deorsum 
anguatata  medio  l-lj  lin.  lata  &-7-nervata.  Scapus  2-4-pollicaris  nudus 
angulattu.  Raeemus  laxus  pauciflorus  subsecundus  2-d-pollicari8,  pedicellia 
floriferis  cemais  1-2  lin.  longis  medio  articulatisjinferioribas  2-dms,  bracteis 
lanoeolatis  albidis  2-3  lin.  longia.  Perianthium  albidum  2  lin.  longum,  seg- 
mantis  lineari-oblongis.  Semen  ad  ovarium  ssepissime  unicum  globosum, 
ezaiccatum  3  lin.  diam.    Japonia,  InsukB  Koreana  et  China  boreaUs. 

Var.  OMBRATicoLA. — Ophiopc^n  (Flnggea)  umbraticola,  Hance  in 
Seem.  Joum.  1868,  115.  Folia  pedalia  et  ultra  1  k  lin.  lata.  Scapus  semi- 
pedalia.  Raeemus  laxus  semipedalis,  pedicellis  ascendentibus,  floriferis 
^4  lin.  longis,  bracteis  linearibua,  floribus  panris.  China  austraUs  in 
ditione  Canton,  Sampson  et  Hance ! 

Var.  F.  INTERMEDIA,  Schultes  fil  Syst.  vii.  310j  Kunth,  Enum.  v. 
306.— Ophiopogon  intermedins,  D.  Don,  Prodr.  Nep,  48 ;  Royle,  111  Him. 
384,  tab.  96.  fig.  1.— O.  spicatus,  D.  Don,  loc.  cit.,  non  Ker.-^O.  minor, 
Royle,  111  Him.  382.— Fluggea  dubia  et  Jacquemontiana,  Kunth,  Enum. 
V.  304-305. — Ophiopogon  indicus,  Wight,  Ic.  t.  2050.— O.japonicus,  var. 
intermedins,  Maxim,  loc.  cit.  Folia  linearia  1^-3  lin.  lata  7-9-nervata. 
Scapi  sepe  semipedales  vel  pedales.  Racemi  laxi  2-6  poll,  longi,  pedi- 
cellis cemuis,  inferioribus  floriferis  3-4  lin.  longis,  bracteis  lanceolatis  pe- 
dicellis longioribus,  periantbii  segmentis  2-^  lin.  longis  1-1  i  lin*  latis, 
seminibus  ad  ovarium  3-6.  Himalaya  occidentalis  et  orientalis  ad  9000 
pedes perveniens,  Birma^  monies  India  peninsularis  occidentalis  et  Zeylanim, 
— O.  MOLLIS,  Royle,  III.  Him.  382,  est  forma  flaccida  nemorosa. 

Var.  F.  Wallichiana,  Kunth,  Enum.  v.  303.— Chloopsis  acaulis, 
Blume,  Envm.  i.  14.— G.  caulescens,  Blwne,  loo.  ct/.  ?— Ophiopogon  japo« 
nieus,  var.  Wallichianus,  Maxim,  loc.  cit. — O.  Malcolmsonii,  Royle,  III  Him. 
382.  Robustior,  foliis  interdum  bipedalibus  3-6  poll,  latis  9-l3-nervatis 
subpetiolatis,  racemis  densioribus,  pedicellis  brevioribus,  floribus  majori- 
bus,  periantbii  segmentis  3-4^  lin.  longis  2-2^  lin.  latis,  bracteis  magnis 
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lanceolatis,  semiDibuB  ad  ovarium  3-6.      Himalaya  orientaliSf  Binma,  Ja^ 
ponia,  China  auitralis,  Java, 

2.  F.  Jaburan,  Kuntk,  Bnum.  y.  303. — Ophiopogon  Jaburan,  hodd, 
Bot,  Cab,  t.  1876;  Maxim,  loc,  cit, — Slateria  jaburan,  Siebold  in  Ad. 
Bat,  xii.  15. — Convallaria  japonica,  var.  major,  Tkunb.  Fl,  Jap,  139. 
Habiius  omnino  F,jap(mica,  sed  robuatior,  foliis  li-3-pedalibua  4-6  lin. 
latis  crebre  multinervatis  interdum  albo  variegatis.  Scapus  complanataa 
6-24-pollicari8.  Racemus  subsecundos  subdensus  3-6-pollicari8,  pedi- 
cellis  dense  fasciculatia,  inferioribus  6-9ni8  6-9  lin.  longis  medio  articu- 
latis,  bracteia  lanceolatis  acuminatis  persistentibus,  inferioribus  9-12  lin. 
longis.  Perianthium  3-4  lin.  longum  albidum  vel  lilacino  tinctum.  Ovula 
inloculo  2-4.  Semina  oblonga  4-6  lin.  longa.  Japonia  in  tyhis,  Oldbam ! 
Maximowicz!  etc. 

3.  F.  Griffith  1 1,  Baker,  Herba  acaulis  glabra  breviter  rhizomaton, 
fibris  radicalibus  cylindricis.  Folia  ad  rosulam  plura  distincte  petiolata; 
petiolus  complanatus  2-4-pollicaris ;  lamina  firmuk  oblanceolata  4-8  poll. 
longa  supra  medium  6-9  lin.  lata  acuta  e  medio  ad  basin  sensim  angnstata, 
facie  viridis,  dorso  glauca,  prseter  apicem  distincte  costata.  Tenia  verticalibas 
perspicuis  crebris  percursa.  Scapus  anceps  4-5-pollicaris.  Racemus  laxus 
secundus  3-4  poU.  longus,  pedicellis  arcuatis  medio  articulatis,  inferiori- 
bus geminis  2-3  lin.  longis,  bracteis  lanceolatis  pedicellis  subequilongis. 
Flores  non  vidi.  Semina  soUtaria  oblonga  cyanea,  ezsiccata  4  lin.  longa. 
Himalaya  orientalis  in  sylvis  ad  Patkaye,  alt.  4i)00  pedum,  Griffith  5S39 ! 

4.  F.  DRACiENOiDBS,  Baker  in  Trimen*8  Joum,  1874,  174.  SufFrutex 
subscandens  glaber,  caulibus  crassitie  calami  basi  procumbentibus  radices 
plures  adyentitias  emittentibus  ad  apices  floriferos  et  nodos  laterales  foliis 
productis  instructis,  inter  nodos  basibus  latis  membranaceis  foliorum  delap- 
sorum  cinctis.  Folia  distincte  petiolata  (petiolo  1-2  J  poll.  longo)oblongo- 
oblanceolata  eis  Dractena  ellipitic€B  omnino  consimilia  4-5  poll,  longa  medio 
1  j^-2  poll,  lata  acuta  basi  longe  attenuata  baud  costata  crebre  multinervata. 
Pedunculus  nudus  gracilis  terminalis  1-2  poll,  longus.  Racemus  laxua 
pauciflorus  2-3  poll,  longus,  pedicellis  floriferis  cernuis  1-2  lin.  longis, 
inferioribus  geminis,  bracteis  parvis  lanceolatis.  Perianthium  albidum  vel 
pallide  lilacinum  2  lin.  longum.  Semina  oblonga  4  lin.  longa.  Himalaya 
orientalis  in  moniibus  ditionum  Khasia  et  Sikkim,  alt,  4000-6000  pedum. 
Hook.  ill.  et  Thomson ! 

Species  dubia  mihi  haud  visa, 

F.  ?  PROLIPBRA,  Baker, — Ophiopogon  prolifer,  Lindl,  in  Joum,  Hort. 
Soc,  i,  86 ;  Miquel,  Flor,  Ned,  Ind.  iii.  569.  Rhizoma  scandens  radicans. 
Folia  glabra  ensiformia  racemum  eminentia.  Scapus  purpureus.  Race- 
mus subspicatus,  floribus  aggregatis,  bracteis  ovatis  margine  membranaceis 
quam  flores  sublongioribiis.   Perianthium  pnrvum  albidum.  Ovula  in  loculo 
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2.    Stylus  pyramidalis  aplce  tricuspidatus.    In  sylvis  ad  Penang,  T.  Lewis 
in  hort.  Hort.  Soc.  Lond.  anno  1844. 

56.  PfLioaAKTHES,  Afidrews. 

Andrews  in  Bot.  Rep.  t.  605 ;  Endl.  Oen,  No.  1194 ;  Kunfh, 
Envm,  V.  306 ;  Saliah,  Gen,  63.— Teta,  Boxb.  Rort.  Beng.  24 ; 
Fl.  Ind.  edit  Garey,  ii.  165. — Bulbospermum,  Blume,  Enum,  BL 
Jav.  i.  15  ;  Endl,  Qen.  No.  1193  ;  Kunth,  Enum.  v.  308. 

Berianthium  corollinum  roarcescens  rotatum  yiridulum  vel 
atropurpureuin,  tube  obconico  ovario  adnato,  aegmentis  6  SBqiui^ 
libus  obtusis  flore  expanso  patulis  tubo  longioribus.  Corona 
petaloidea  faucialis  annularis  ore  subintegro  vel  6-dentato.  An- 
therw  6  intra  coronam  subsessiles  oblongsB  biloculares  introrsTim 
longitudinaliter  debiscentes.  Ovarium  semi-inferum  trilocalare, 
ovulis  in  loculo  2-4 ;  stylus  crassus  brevissimus  apice  stigmatoso 
trilobato.  Semina  matnrescentia  pericarpium  cito  rumpentia 
magna  baccoidea  turgida  oblonga  vel  globosa,  testa  camosa  viridi 
demum  atra  apice  incrassata,  albumine  corneo,  embiyone  parvo. 
Herhm  acaules  caspitosa,  fihris  radicalihus  duris  cylindridg^foliis 
laHs  longe  petiolatis  hasi  cuneatis  venis  pluribus  longitudinalibus 
percursis  venulis  transversalUms  connexis,  pedunculut  centralihus 
hasijbliis  hmd  produdis  scarioM  cinetisjloribus  parvis  simpliciter 
racemosis,  pedicellis  articulatis  hasi  hracteis  pernstentibus  atipatis, 
Pedicelli  breves  solitarii,  inferiores  cernui. 

■  NeUgherrienses     ; ji'  ^  «eilffherrienii*. 

{ 2.  P.  courtallengti. 
c  3.  P.  viohcea. 

Himalayenses  et  Malayansd -I  4.  P.  macrophylla. 

I  5.  B,javanica. 
PediceDi  longiores  erecto-patentes  B»pissime  solitarii. 

Species  sola   *. 6.  B,  humilis, 

Pedicelli  elongati  erecto-patentes  aggregati. 

7.  P.  Teta.  8.  P.  Orifflthii. 

1.  P.  NSiLGHBRRiBNSis,  Wight,  Ic,  U  2052.— P.  longifolia,  Steud.  in 
Hohen,  PI  Can.  No.  1306.  Folia  ad  rosulam  3-^ ;  petiolus  ad  6-9  poll,  longi- 
tudine  attingens ;  lamina  oblanceolata  vel  oblongo-oblanceolata  4-6  poll, 
longa  medio  9-18  lin.  lata  membranacea  venis  verticalibus  10-15,  5  quam 
reliquae  yalidioribus  pereursa,  venulis  transversalibus  perspicuis.  ScapUs 
4-6*pollicaris.  Racerous  laxus  secundus  3-6-pollicari8,  pedicellis  cemuis 
apice  articulatis  omnibus  solitariis,  inferioribus  1-1  i  lin.  longis,  bracteis 
lanceolatis  scariosis,  inferioribus  5-6  lin.,  supremis  1  lin.  longis.    Perian- 
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thhtm  atro-porpureum  2  lin.  longum,  aegmentis  late  oblongis,  limbo  ez- 
panao  3  lin.  diam.  Oa  coronie  distincte  G-dentatam.  Semina  ezuecata 
aubglobosa  3^  lin.  longa.  India  petUnsularis  ad  moiUes  Neiigherries, 
Wight  2819 !  Gardner !  ete. 

2.  P.  COUKTALLBN8I8,  Wiffkt,  le.  t.  2051.— P.  Teta,  WaU.  Cat,  No. 
5083  B.  Folia  ad  rosolam  4-6 ;  petiolua  pedalis  et  ultra ;  lamina  oblan- 
eeolata  10-12  poll,  longa  medio  li-2  polL  lata  membranacea.  Tenia  verti- 
calibna  drciter  20, 5  quam  reliquce  validioribaa,  vennlis  transveraalibiis  per- 
spicoia.  Scapu8Complanatu83-4-pollicari8.  Racemns  semipedalis  aublaxus 
aecundoa,  pedicellis  cemais  apice  articulatis  omnibus  solitariis,  inferionbus 
floriferis  \\-2  lin.  lougis,  bracteis  lanceolatis  pedicello  duplo  longioribus. 
Perianthium  atropurpureum  2  lin.  longum,  aegmentis  oblongis.  Umbo  ex- 
panao  3  lin.  diam.  Os  corone  profunde  6-dentatum.  Semina  magnitn- 
dine  ceraaL  I%£&a  petUusmlaris  ad  mantes  NeUgherries,  Wight !  G.  Thorn- 
aon!  etc 

3.  P.  YioLACBA,  Wall.  Cat.  No.  6084.— P.  Teta,  Wall.  Cat.  No.  5083, 
ear  parte.—V.  campanulata,  WaU.  MSS.  folia  ad  rosuiam  4-8 ;  petioius 
aemipedalia  vel  pedalis;  lamina  oblanceolata  vel  oblongo^blanceolata 
G-12  poll,  longa  medio  1^-3  poll,  lata  cbartacea,  venis  Terticaliboa 
insequalibus  20-30  percursa,  venulis  transYersalibua  breyibua  eonapicuis. 
Scapua  3-4-pollicari8,  bracteis  paucis  vacuis  lanceolatis  prasditus.  Ra- 
cemns  subdensua  aemipedalis,  pedicellis  omnibus  cemuis  solitariis  bre- 
yibua apice  articulatis,  floriferis  inBmis  1-2  lin.  longis,  bracteis  lan- 
ceolatis scariosis  3-6  lin.  longis.  Perianthium  maximum  specie- 
rum  omnium,  viridulum  yel  riolaceo  tinctum  3  lin.  longum,  aegmeotis 
rotundis  li-2  lin.  latis,  limbo  expanso  5-6  lin.  diam.  Os  ooronse  profunde 
6-dentatum.  Semina  oblonga,  exsiccata  5-6  lin.  longa.  Himalaya  oriex' 
taUs,  alt.  0-4000  pedum,  Griffith  5842 1  Hook.  fiL  &  Thomson  1  Keenan ! 
etc.    Birma,  Wallich  1  Lobb !  Parish  !  etc. 

Yar.  MINOR,  Baker.  Folia  minora  ssepe  semipedalia  medio  1^2  poll, 
lata.  Flores  minores  yiriduli,  limbo  expanso  3-4  lin.  diam.  Himalaya 
orientalis,  Griffith  5834 !  5836 !  5838 1  Heifer  5843 !  Hook.  fil.  &  Thom- 
son !  C.  B.  Clarke !    Birma,  Wallich !  T.  Lobb ! 

Yar.  Glarkbi,  Baker.  Folia longe  petiolata  firmiora oblanceolata  9-12 
poll,  longa  medio  1^-2  poll,  lata,  venis  verticalibus  15-20,  venulis  tnms- 
▼ersalibns  magis  conspicuis.  Perianthium  atropurpureum,  limbo  expanse. 
3-4  lin.  diam.  KhasitB  monies  alt.  0-4000  pedum,  Griffith  1  Hook.  fil.  & 
Thomson !  C.  B.  Clarke  I 

Yar.  PRINCBP8,  Baker.  Formis  reliquis  robustior.  Petiolua  ultra- 
pedalis;  lamina  sesquipedalis,  medio  4-4^  poll,  lata,  venia  verticatibas 
30-40,  venulis  transversalibua  perspicuis.  Racemus  8~9-pollicaria,  pedi- 
cellis erecto-patentibus  1-2  lin.  longis.  Perianthium  viridulum,  limbo 
expanso  6  lin.  diam.     In  Birma  prope  Moulmein,  T.  Lobb  I 
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4.  P.  MACROFHYLLA,  Wall.  MSS.  ftstte  C.  B,  Clarke.  Petiolus  peda- 
lis  Yel  sesquipedalis.  Lamina  pedalis  vel  Besquipedalis  oblanceolato- 
oblonga  chartacea  saturate  viridis  medio  4i-6  poll,  lata.  Tenia  verticalibut 
6(X-70  percnraa,  13-15  quam  reliquae  distincte  validioribus;  intermediis  ere- 
bria  tenuibus,  yenulis  transvenalibus  brevissimis.  Scapus  semipedalis  vel 
pedalis,  bracteis  paucis  vacuis  lanceolatis  instructus.  Racemus  6-S-polli- 
caris  saperne  densus  inferne  laxus,  pedieellis  omnibus  solitariis  xierauis 
breribus  apice  articulatis,  inferioribus  1-2  lin.  longis,  bracteis  lanceolatis, 
infimis  5-6  lin,  longis.  Perianthium  sordide  purpureum  3  lin.  longum, 
segmentis  late  oblongis  tubo  triplo  longioribus,  limbo  expanso  5-6  lin. 
diam.  Semina  globosa  exsiccata  5-6  lin.  longa.  Himalaya  orientalis  in 
ditione  Sikkim,  alt.  300(^-6000 pedum.  Hook.  fil.  &  Thomson  I  C.  B.  Clarke  1 
Mishmi,  Griffith  5S41 !  (forma  bracteis  majoribus,  pedieellis  longioribus). 

5.  P.  JAVANICA,  Hassk.PLJav.  Rar.  116 ;  Miguel,  Fhr.  Ned.  Ind.  iii. 
568.^— Bulbospermum  jayanicum,  Blume,  Enum.  i.  15 ;  Kunth,  Enum.  ▼. 
309.  Folia  ad  rosulam  pauca ;  petiolus  2-6-pollicaris ;  lamina  oblaneeo- 
lato-oblonga  5-6  poll,  longa  medio  li-2  poll,  lata  membranacea,  yenis 
longitudinalibus  circiter  20  percursa,  5-7  quam  reliquae  yalidioribus,  yenulis 
transyersalibus  inconspicuis.  Scapus  2-4-pollicaris,  bracteis  paucis  yacuis 
instructus.  Racemus  subdensus  l-2-pollicaris,  pedieellis  solitariis  apice 
articulatis,  inferioribus  3-4  lin.  longis,  bracteis  lanceolatis,  inferioribus  5-6 
lin.  longis.  Perianthium  yiridulum  2  lin.  longum,  segmentis  oblongis 
tubo  triplo  longioribus,  limbo  expanso  3-4  lin.  diam.  Semina  non  yidi. 
JavOf  Zollinger  454,  T.  Lobb !  Borneo  ad  Banjarmassing,  Motley  1031 1 

6.  P.  HUMiLis,  Andr.  Bot  Rep.  t.  634  (forma  nana);  Bot.  Mag, 
t.  1532;  Kunth,  Enum.  y.  307.— P.  Teta,  Wall.  Cat.  No.  5083  c,  d,  a 
ex  parte.  Folia  ad  rosulam  4-8 ;  petiolus  ad  6-9  poll,  longitudine  attin- 
gens ;  lamina  lanceolata  3-6  poll,  longa  medio  1-li  raro2poll.  latamem- 
branacea  yenis  yerticalibus  15-20  insequalibus  percursa.  Scapus  2-6-pol- 
licaris; racemus  subdensus  2-6-pollicaris,  pedieellis  erecto-patentibus 
prope  apioem  articulatis,  omnibus  seepissime  solitariis,  inferioribus  3-4  lin. 
longis  raro  geminis,  bracteis  lanceolatis  inferioribus  5-6  lin.  longis.  Peri- 
anthium yiridulum  \\  lin.  longum,  segmentis  oblongis  tubo  triplo  longio- 
ribus, limbo  expanso  2\  lin.  diam.  Os  coronae  6-dentatum.  Semina  ex- 
siccata oblonga  5-6  lin.  longa.  Himalaya  orientalis  alt.  4000-6000  pedum. 
Gomez  1  Griffith  58351  5844  I  Hook.  fil.  &  Thomson  I  etc.  Birma,  Fin- 
layson  I  Griffith  5837 1    Penang,  Maingay  1709 ! 

7.  P.  Tbta,  Andr.  Bot.  Rep.  t.  605;  Bot.  Mag.  t.  1302;  Red.  lAl. 
t.  415  ;  R.  Br.  in  Trans.  lAnn.  Soe.  1817,  8 ;  Kunth,  Enum.  y.  307,  non 
Wall.  Cat.  No.  5083.— Teta  yiridiflora,  Roxb.  loe.  cit.  Folia  ad  rosulam 
2-7 ;  petiolus  ad  6-8  poll,  longitudine  attingens ;  lamina  chartacea  oblan- 
ceolata  subpedalis  medio  U-2i  poll,  lata,  yenis  yerticalibus  circiter  20 
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valde  iniequalibus  yenulis  transverealibus  inoonspicuis.  Scapus  4~6-polli- 
caris,  bracteis  paucis  vacuis  instructus.  Racemus  laxus  6-9-pollicari8, 
pedicellis  ascendentibus  erecto-patentibus  ag^egatis  medio  articulatis,  in- 
ferioribus  3-4ni8  3-4  lin.  longis,  bracteis  lanceolatis  basi  deltoideis  infeno- 
ribus  4-5  lin.  longis.  Perianthium  viridulum  2  Un.  longum,  aegmentis  late 
oblongis  1  lin.  latistubo  duplo  longioribus.  Umbo  expamio  3  lin.  diam.  Os 
coronae  subintegrum.  Semina  oblonga  i-uncialia.  Himalaya  orienialu 
in  ditionibus  Chittagong,  Assam,  Cackar,  etc,  Hamilton  I  Masters  588 ! 
Keenan  I  etc. 

8.  P.  Grifpithii,  Baker.  Folia  ad  rosulam  5-6;  petiolus  ad  9-10 
poll,  longitudine  attingens ;  lamina  oblanceolato-oblonga  6-8  poll,  longa 
medio  21-27  lin.  Uta  membranacea,  venis  verticalibus  20-25, 5  quam  rc^liquae 
distincte  validioribus  percursa,  yenulis  transversalibus  obscuris.  Scapus 
brevissimus.  Racemus  snblaxus  5-6-pollicari8,  pedicellis  erecto-patentibus 
apice  articulatis,  inferioribus  ssepissime  geminis,  superioribus  solitariia,  in- 
ferioribus  demum  3-4  lin.  longis,  bracteis  lanceolatis  5-6  lin.  longia.  Pe- 
rianthium 2  lin.  longum,  scgmentis  oblongis.  Himalaya  orientalis  in  sylvis 
ad  Darjeeling,  Grifiith  5840 1    . 

TribUB  GiLLIESIEiB. 

57.  MiEBSiA,  Lindl. 
Lindl.  in  Bot  J^g,  suh  t.  992,  et  Miers,  Travels  Chili,  ii.  529 , 
Endl  Oen,  No.  1176;  Kunth,  Enum,  iv.  486 ;  C.  Gay,  Fl.  Chil. 
iv.  100,  t.  68. 

Perianthium  viridulum  bilabiatura  6-partitum,  segmentis  lan- 
ceolatis vel  linearibus  acuminatis,  3  superioribus  eontiguis  asoen- 
dentibuB,  3  inferioribus  eontiguis  descendentibus.  Stamina  bise- 
riata :  6  exteriora  minuta  sterilia  hypogyna  bifida ;  6  interiora 
fertilia,  filamentis  in  ureeolum  obliquum  antice  gibbum  coalitiB, 
antheris  minutis  oblongis  sessilibus  ad  ureeoli  oram  sessilibua 
introrsuin  longitudinaliter  dehiscentibus.  Ovariwn  turbinatum 
triloculare,  ovulis  in  loculo  pluribus;  styhu  brevis  cylindricus, 
apice  capitato  stigmatoso.  Capsula  obovoideo-triquetra  membra- 
nacea  loculicida  trivalvis,  seminibus  parvis  turgidis,  testa  atra 
Crustacea,  albumine  corneo,  embryone  minuto.  Serha  aeaulei 
hulhoste,  foliis  fiaccidis  anguste  linearibus,  fiorihus  parvis  tim- 
hellatis. 
Perianthii  segmenta  omnia  conformia,  lanceolata  acuminata. 

1.  M,  chilensis. 
Perianthii  segmenta  superiora  lanceolata>  inferiora  linearia. 

2.  M.  myoides. 


Digitized  by 


Google 


THE  ABEBRAKT  IBIBES  OF  LILIACSiB.  507 

1.  M.  CHILBN8IS,  Lindl.  ^  C.  Gajf,  he.  cit, — M.  major,  Kwntk,Eniim. 
iv.  286.  Bulbus  oroideus  6-9  lin.  diam.,  tunicis  membranaceis  pallide 
branneis  supra  collum  baud  productis.  Folia  ad  bulbum  plura  suberecta 
linearia  semipedalia  yel  pedalia  1-li  Un.  lata.  Scapi  ad  bulbum  1-3  2-6- 
pollicares.  Umbella  4-6-flora,  pedicellis  ascendentibus  1-2  poll,  longis, 
spathse  yalvis  lanceolatia  viridulis  5-6  liu.  longis.  Periantbium  4^-5  lin. 
longum,  segmentis  conformibus  lanceolatis  acumioatis  5-7-nervatis.  Ur- 
ceolus  atamiueus  glanduloso-punctatus  1  lin.  longua  et  latus.  Capsula  6 
lin.  longa  apice  truncata  basi  cuneata.  ChiUf  Cuming  737 1  Bridges  294  t 
295 1  M.  COBNUT  A ,  Pkilippi,  Num.,  Plant.  1873,  72;  ab  typo  dicitur  rece- 
dere  periantbii  segmentis  paulo  breTioribus,  capsuUe  carpellis  basi  breviter 
comutis. 

2.  M.  MYoiDBS,  Bertero,  Exsic. ;  C.  Gay,  Fl.  ChU.  iv.  100. — M.  minor^ 
Kuntk,  Enum,  iv.  487*  Bulbus  ovoideua  5-6  lin.  diam.  Folia  producta 
circiter  4  semipedalia  i-}  lin.  lata.  Scapi  ad  bulbum  2-3  2-3-pollicares. 
Umbellee  3-4-flone,  pedicellis  6-12  lin.  longis,  spathae  yalvis  lanceolatis 
4-5  lin.  longis.  Periantbium  2  lin.  longum,  segmentis  superioribus  lanceo- 
latis trinervatis  baud  acuminatis,  inferioribus  linearibus  l-nervatis  paulo 
brevioribus.  Urceolus  stamineus  Isvigatus  antice  yalde  gibbosus,  segmentis 
superioribus  2-3plo  brevior.    Chili,  Bertero,  Reed  ! 

58.  GiLUBsiA,  Lindl. 

Lindl.  in  Bot.  Beg.  t.  992 ;  Endl  Gen.  No.  1174 ;  Kunth, 
Enum.  It.  4»87. 

Perianihium  viridulum  poly phy Hum,  segmentis  6  vel  5  (postico 
intimo  obliterato)  oblongis  vel  deltoideis  multinervatis,  interiori- 
bus  brevioribus.  Stamina  biseriata:  exteriora  minuta  sterilia 
subulata  pauca  vel  plura ;  interiora  filamentis  in  urceolum  obli- 
quum  eoalitis,  antice  basi  utrinque  lobo  foliaceo  cristata  et 
ore  antheris  tribus  minutis  subglobosis  introrsum  longitudinaliter 
dehiscentibus  prffiditum.  Ovarium  globosum  triloculare,  ovulis 
in  loculo  pluribus  ;  stylus  cylindricus,  apice  stigmatoso  trilobatus. 
Capsula  cbartacea  loculicida  trivalvis,  seminibus  multis  turgidis 
globosis,  funiculo  magno  persistente,  testa  atra  Crustacea,  albu- 
mine  comeo,  embryone  axili.  Herha  acaules  hulhascd,  Jbliis  flac- 
cidis  radicalihus  anguste  linearibwyjloribusparvis  umhellatu. 

Periantbii  segmenta  5 ;  staminodia  sa^pissime  integra. 

1.  O.  graminea, 
Periantbii  segmenta  6-6  ;  staminodia  2-3-partita. 

2.  O.  montana, 
Periantbii  segmenta  6  ;  staminodia  lincari-subulata. 

3.  O,  Oaudichaudiana. 
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1.  G.  GRAMiNBA,  JLmmB.  foc.  cU. ;  Miert,  TraoeU  CkiU,  ii.  269 ;  Hook. 
Bot.  Mag.  t.  2716  j  Pbepp.  et  Endl.  Nov.  Gem.  ii.  27, 1. 137;  KwUk,  Eiam. 
iv.  489;  C.  Guy,  FL  ChU.  iv.  104.  Bolbos  uigoste  ovoideiis  3-4  Im. 
diam.,  tanicis  membranaceis  pallide  bmiineis  supra  collum  haud  prodnctia. 
Folia  ndicalia  2  pedalia  vcl  sesquipedalia  flaocida  medio  2-^  lin.  lata. 
Scapus  nnicos  gracilis  fragilis  1-2-pedalis.  Umbella  3-8-flora,  pedicellis 
aacendentibas  1^3  poll,  longis,  floriferis  apioe  cernuis,  spaths  valvis  lanceo- 
latis  scariosis  6-9  lin.  longis.  Perianthii  segmeota  3  exterion  lanceolata 
5-7-ner?ata  3-4  lin.  longa,  interiora  2  deltoidea  exterioribos  2-3plo  bre- 
▼ionu  Staminodia  4-6  integra  subnlata.  Urceolus  stamineus  1  lin.  longus, 
dentibns  3  antids  antheriferia,  3  posticis  sterilibus.  Capsula  oboyoideo- 
oblonga  S-6  lin.  longa.  CkUi  im  grammosis  sgivestribus,  Cuming  648 ! 
Bridges  2151  etc 

2.  G.  MONTANA,  Poepp.  et  EndL  Nov.  Gen.  ii.  27,  t.  138;  Eunik, 
Emm.  iv.  488 ;  C.  Gag,  Fl.  CML  vi.  103.  Habitus  et  bulbus  omnino  G. 
grammes.  Folia  linearia  pedalia  vel  sesquipedalia  4-6  lin.  lata.  Scapus 
li-2-pedalis.  Umbella  4-10-flora,  pedicellis  1-2  poU.  longis,  spatha; 
valvis  lanceolatis.  Perianthii  segmenta  exteriora  3,  superioia  lanceolaU 
7-9-nervata  4-5  lin.  longa,  infimum  oblongo-lanceolatum ;  interiora  2-3 
exterioribus  duplo  breviora.  Staminodia  6  bipartita  vel  tripartita  uroeolo 
stamineo  adnata,  Urceolus  stamineus  dentibus  tribus  anticis  latioribus 
antheriferis,  tribus  posticis  sterilibus.  CkiU  australis  in  Andibus  de  Aniuco 
Poepp^. 

3.  G.  Gaudichaudiana,  Kunth,  Enum.  iv.  491 ;  C.  Gag,  loc.  eit. 
Habitus  et  bulbus  omnino  G.granUne€B.  Folia  sesquipedalia  2-3  lin.  lata. 
Scapus  pedalis  et  ultra.  Umbella  3-6-flora,  pedicellis  elongatis,  spatbe 
valvis  6-9  lin.  longis.  Perianthii  segmenta  6,  3  exteriora  multo  majora, 
oblongo-lanceolaU,  duplo  minora  quam  in  6.  graminea.  Staminodia 
circiter  6  integra  lineari-subulata.  Urceolus  stamineus  dentibus  3  anticis 
antheriferis,  posticis  2  sterilibus.     Chili  ad  Valparaiso,  Gaudichaud. 

59.  Trichlora,  Baker. 
Baker  in  Hook.  Ic.  1. 1237. 

FeriafUhium  viride  regulare  polypbyllum,  segmentiB  6  biformi- 
bufl,  3  exterioribus  lanceolatis  acuminatis,  3  interioribus  multo 
minoribus  obovato-cuneatis.  Stamina  unisenata :  3  perfecta  seff- 
mentis  exterioribus  opposite,  filamentis  lanceolatis,  antberis  ovato- 
globosis  versatilibus ;  3  segmentis  interioribus  opposite  minuta 
sterilia  squamaeformia.  Ovariwn  globoso-triquetrum  triloculare 
ovulis  in  loculo  crebris ;  stylus  brevis  columnariy^  ramis  tribus 
lanceolatis  erecto-pateutibus..    M*uctus  ignotus. 
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1.  T.  PERUVIANA,  Baker,  loc.  cit.  Bulbns  anguste  ovoideus  mem- 
branaceo-tunicatus  5-6  lin.  diani.,  tunicis  supra  collum  productis. 
Folia  prodacta  3-4  linearia  glabra  subpedalia  flaccida  1^2  lin.  lata. 
Scapus  teres  fragilis  6-9-pollicari8.  Umbella  4-6-flora,  pedicellis  as- 
cendentibus  6-24  lin.  longis,  spathse  valvis  lanceolatis  vel  linearibns 
9-12  tin.  longis.  Perianthii  segmenta  exteriora  7-8  lin.  longa  basi  1  lin. 
lata  4-5-nervata ;  interiora  1  tin.  longa.  Qenitatia  perianthii  segmentis 
interioribos  sequilonga.    In  Peruvia  ad  Limam,  Herb.  Kew. ! 

60.  GBTHTirM,  FUlippi, 

PMlippi,  Bescr.  Nuev.  Plant.  1873,  p.  73. 

Perianthium  atro-purpureo-viridulum  regulare  6-partitain,  seg- 
mentis conformibus  linearibns  acuminatis,  singulis  ad  basin  glan- 
dula  Tiolacea  prteditis.  Stamina  uniseriata  monadelpha,  filamentis 
deorsnm  in  tubum  eoalitis  supeme  liberis,  antberis  tribus  superi- 
oribns  productis  intus  longitudinaliter  dehiscentibus,  tribus  in- 
ferioribus  abortivis.  Ovarium  ovoideo-cjlindricum  triloculare; 
stylus  brevis  cylindricus,  apiee  stigmatoso  capitato.  Capsula  glo- 
bosa  loculicida  trivalvis,  seminibus  in  loculo  circiter  8  turgidis 
subglobosis,  testa  atra  IsBvi  basi  in  acumen  producta. 

1.  G.  ATROPURPUREUM,  PkiUppi,  loc,  cit,  Hcrba  bulbosa,  foliis  linea- 
ribns valde  elongatis  |  poll,  latis.  Scapus  fragilis  elongatus.  Umbella  5- 
flora,  pedicellis  4-5  poll,  longis,  spatba  monopbylla,  bracteolis  filiformi- 
bns.  Perianthium  1  poll,  longum  atropurpureum  basi  viridulum,  seg- 
mentis deorsum  1}  tin.  latis.  Stamina  1}  tin.  longa.  Capsula  3-4  tin. 
diam.     Chili  ad  Penalolen,  Dominse  Cienfugos  et  Hernandez. 

61.  Solaria,  PMlippi, 

PMlippi  in  Linnaay  zxix.  72.— Symea,  Baker  in  Saund.  Bef. 
Bot.  t.  260. 

Perianikium  regulare  viridulum,  basi  breviter  gamophyllo 
campanulato,  segmentis  6  subconformibus  oyato-lanceolatis  3-5- 
nervatis  flore  expanso  patulis,  3  interioribus  paulo  minoribus. 
Stamina  uniseriata  ad  faucem  tubi  inserta,  3  fertilia  filamentis 
brevibus  deltoideis  antberis  subglobosis  dopsifixis  versatilibus,  8 
altema  sterilia  minutissima  squamaBformia.  Ovarium  globosum 
triloculare,  ovulis  in  loculo  pluribus ;  stylus  cylindricus,  apice 
capitato  stigmatoso.  Capsula  loculicida  tri7alyis ;  semina  matura 
non  yidi. 

1.  S.  MiERSioiDBS,  PhUippi,  loc.  ct/.«— Sjmea  gillesioides.  Baker,  loc. 
cit,    Bulbus  anguste  oyoideus  membranaceo-tunicatus  1-1^  poU.  longus, 
LINK.  JOUR^,. — BOTAKT,  VOL.  XVII.  2  O 
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5-6  lin.  diam.,  tunicis  supra  collum  haud  productis.  Folium  semper  unU 
cum  Uneare  synanthium  suberectum  seYnipedale  vel  pedale,  medio  3-4  lin. 
latum.  Scapus  gracilis  teres  3-10-pollicari8.  Umbella  4-10-flora,  pedi- 
cellis  asoendentibus  6-15  lin.  longis,  spathee  Yalvis  lanceolatis  6-9  lin. 
longis.  Perianthium  4  lin.  longum^  segmentis  tubo  4-5plo  longioribus, 
ezterioribus  1  lin.  latis.  Stamina  fertiUa  i  lin.  longa.  Capsula  3  lin. 
longa.  Cfhili  in  dUionibus  Santiago  et  Linares,  Philippi !  Reed !  Ger- 
main. 

62.  EsuTNA,  Philippi, 

Philippi  in  Linnaa,  xxxiii.  266. 

Perianthium  viridulum  regulare,  tubo  brevi  gamophyllo  campa- 
nulatOy  segmentis  6  lineari-lanceolatis  conformibos  uninerriis. 
Stamina  uniseriata  ad  faucem  tubi  inserta :  3  fertilia,  filamentia 
breyissimisjantheris  lineari-oblongis  iatrorsum  longitudinaliter  de- 
hiscentibus ;  3  sterilia  cum  fertilibas  alternautia  subulata  perianthii 
segmentis  aequilonga.  Ovarium  globosum  triloculare,  ovuIib  in 
loculo  pluribus;  stylus  cylindricus,  apice  stigmatoso  trilobato. 
M-uctus  ignotus. 

1.  £.  oiLLiBSioiDBS,  PMUppi,  loc,  cit,  Herba  bulbosa,  foliis  radicsp 
libus  3  linearibus  6-8  poll,  longis  circiter  1  lin.  latis.  Scapus  semipedalis. 
Umbella  pauciflora,  pedicellis  4-3  lin.  longis,  spathss  valvis  lanceolatis  5-7- 
nervatis  8-12  lin.  longis.  Perianthinm  4  lin.  longum,  tubo  vix  I  lin.  longo, 
segmentis  peracutis.  Pistillum  in  tubo  inclusum.  Chili  ad  Santiago, 
Pbilippi. 

68.  Akobumia,  Rarvey,  MSS. 

Harvey ;  Baker  in  Hook,  Icones,  t.  1227. 

Perianthium  regulare  Yiridulum,  tubo  gainopbyUo  campanulato, 
segmentis  bif  ormibus  flore  expanse  f  alcatis,  3  exterioribus  lanceo- 
latis multinervatis  acuminatis,  3  interioribus  linearibus.  Stamina 
triseriata :  exteriora  6  minutissima  sterilia  squamsBformia ;  inter- 
media 6  minuta  sterilia  squamsDformia ;  interiora  3,  2  perfects, 
filamentis  linearibus,  antheris  lineari-oblongis  versatilibus,  tertium 
sterile  squamseforme.  Ovarium  triloculare,  ovulis  in  loculo  pluri- 
bus ;  stylus  filiformis,  apice  stigmatoso  capitato.    Fruetus  ignotus. 

1.  A.  CUSPID  ATA,  Harv,  MSS, ;  Baker,  loc.  cit,  Bulbus  ovoideus  tu- 
nicatus  8-9  lin.  diam.  Folia  1-2  synanthia  linearia  flaccida  subpedalia 
medio  3-4  lin.  lata,  venis  crebris  immersis.  Scapus  nudus  gracilis  teres 
fragilis  sesquipedalis  vel  bipedalis.  Umbella  6-12-flora,  pedicellis  1-4 
poll,  longis,  apice  cemuis,  spatbee  valvis  lanceolatis  scariosis  15-18  lin. 
longis.  Perianthium  12-18  lin.  longum,  segmentis  exterioribus  3  lin. 
latis,  tubo  3-4  lin.  longo.  Genitalia  tubo  subsequilonga.  ChUi  in  arenO' 
sis  ad  Guayacan  prope  Coquimbo,  Buchauan  (icon  !),  Harvey ! 
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On  the  Origin  of  the  so-called  Scorpioid  Cyme. 
By  the  Bey.  G-eobge  Hekslow,  M.A.,  P.L.S. 

[AbBtraot,  read  Korember  6, 1879.] 

This  paper  in  full,  with  a  Plate,  will  appear  in  the  Society •s 
'  Transactions.'  The  points  of  importance  to  which  the  author 
called  the  attention  of  the  Fellows  in  the  reading  of  the  paper 
may  be  thns  summarized. 

He  pointed  out  some  errors  in  deducing  the  scorpioid  from  the 
dichotomons  cyme,  as  follows : — 

1.  Opposite  pairs  of  bracts^  being  successively  in  planes  at 
right  angles  to  each  other,  the  resulting  sympode  would  be  a 
volute,  and  not  a  helix. 

2.  The  position  of  the  bracts  (when  present,  as  in  Borago)  is 
such  that  they  are  not  opposite  to  the  flowers. 

3.  There  are  always  two  rows  of  flowers,  not  a  single  row,  as 
would  be  the  case. 

4.  The  appearance  of  a  flower  in  the  fork  between  the  two 
branches  of  the  inflorescence  (as  in  MyasotU)  is  not  usual,  and  is 
due  to  the  adhesion  between  the  terminal  and  the  highest  axillary 
raceme. 

5.  The  peculiar  arrangement  of  the  flowers  1ms  given  rise 
to  the  supposition  that  there  is  a  dichotomy  of  the  apex — 
that  while  one  half  continues  the  axis,  the  other  becomes  a 
flower.  The  author,  however,  points  out  that  there  is  no 
practical  difference  between  the  actual  condition  presented 
and  lateral  budding;  so  that  this  theory  would  seem  to  be 
superfluous. 

Authors  have  hitherto  confounded  "the  true  scorpioid  ra- 
ceme "  (Henslow)  with  spicate  degradations  of  a  sympodial  inflo- 
rescence. 

He  (Mr.  Henslow)  refers  it  to  the  indefinite  system,  and  ex- 
plains its  origin  by  a  new  principle  of  phyllotaxis,  which  he  first 
discovered  in  Lagerstrcemia^  viz.  in  resolving  opposite  and  decus- 
sate leaves  into  alternate,  instead  of  their  lying  on  a  continuous 
spiral  line,  the  line  oscillates  through  three  fourths  of  a  circle ; 
and  if  such  a  line  be  drawn  from  flower  to  bract,  it  will  represent 
the  so-called  scorpioid  cyme  of  the  BoraginesB.  An  intermediate 
stage  is  represented  by  the  inflorescence  of  Lathraa  squamaria. 

LINir.  JOUBK. — BOTAyr,  VOL.  XVII.  2  P 
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This  consists  of  four  vertical  rows  of  bracteate  flowers ;  and  a 
line  drawn  through  each  successive  bract^  and  projected  on  a 
plane,  corresponds  with  the  projection  of  a  similar  line  for 
Borago, 


Note  on  the  Structure  and  Habit  of  Hemileia  tastatrix,  the 
Coffee-leaf  Disease  of  Ceylon  and  Southern  India.  By  D. 
MoBBis,  B.A.,  Trin.  Coll.  Dubl.,  F.G.S.,  Director  of  the 
Botanical  Department,  Jamaica,  late  on  special  duty,  Coffee- 
leaf  Disease  Inquiry,  Ceylon.  (Communicated  by  W.  T. 
TmsBLTOK  DrEB,  M.A.,  F.L.S.) 

[Read  November  6, 1879.] 

The  subject  of  the  present  note  was  flrst  described  by  the  Bev. 
M.  J.  Berkeley  in  the  *  Gardener's  Chronicle '  for  1869  (p.  1157, 
with  woodcut) .  It  was  afterwards  included  in  the  list  of  Cey- 
lon Fungi  determined  by  Messrs.  Berkeley  and  Broome,  and 
published  in  the  Linnean  Society's  Journal  (Botany,  Tol.  ziv. 
p.  93,  pi.  iii.  fig.  10).  A  short  notice  appeared  in  the  ^  Quar- 
terly Journal  of  Microscopical  Science,'  1873,  pp.  79-81* ;  and 
last  year  the  subject  was  treated  in  greater  detail  by  the  Bev. 
B.  Abbay,  in  a  paper  read  before  this  Society,  June  6,  1878 
(Joum.  Linn.  Soc.  Botany,  vol.  xvii.  pp.  173-184,  pis.  xiii. 
&  xiv.),  which  added  considerably  to  our  knowledge  of  the 
subject. 

The  leaf-disease,  as  mentioned  by  Mr.  Abbay,  first  appeared  in 
Ceylon  in  May  1869 ;  and  it  soon  spread  with  rapid  strides  over 
the  cultivated  and  native  coffee  of  the  island.  It  was  noticed  in 
the  coffee-districts  of  Southern  India  during  1869  and  1870, 
almost  simultaneously  with  its  appearance  in  Ceylon.  In  1876 
it  was  reported  on  coffee  in  Sumatraand  B^ncoolen ;  and  this  year 
(1879)  the  Director  of  the  Botanic  Garden  at  Buitenaorg,  Java,  ^ 
reports  its  presence  on  the  coffee^estates  of  thaf  island  in  a  BeretoS 
form. 

It  is  evident,  therefore,  that  Hemileia  vasiatrix  is  gradually  ex- 
tending its  ravages  over  the  whole  of  the  coffee-producing  areas 
of  the  East  Indies ;  and  unless  decisive  steps  are  taken  to  con- 

*  In  1876  Dr.  M.  0.  Gooke  described  and  figured  the  fruit  from  Indian  spe- 
cimens, in  the  India-Museum  Report,  1876,  pp.  4-6. 
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tend  with  the  pest,  it  is  not  improbable  thftt  it  will  spread  to  the 
West  Indies  and  Brazil,  and  proye  a  general  enemy  to  the  coffee 
enterprises  of  both  tropics. 

As  is  now  well  known,  the  'disease  consists  of  a  minute  fungus 
which  appears  as  a  parasitic  growth  within  the  parenchymatous 
tissue  of  the  coffee-leaf.  Its  fruit,  which  appears  on  the  under 
side  of  the  leaf,  is  composed  of  numerous  clusters  of  orange* 
coloured  sporanges  borne  on  minute  tufts  of  threads  protruded 
through  the  stomata.  The  disease  affects  the  coffee-tree  by  the 
repeated  destruction  of  its  leaves,  thus  gradually  weakening  it 
till  it  succumbs. 

The  effects  of  the  leaf-disease  upon  the  exportation  of  coffee 
from  Ceylon  may  be  very  distinctly  traced.  In  1869-70,  before 
the  disease  appeared  generally  upon  the  coffee-estates,  Ceylon  ex-* 
ported  1,0093206  cwt.  of  coffee,  consisting  of  860,707  cwt.  plan- 
tation-coffee and  148,499  cwt.  native  coffee.  In  1876-77,  when 
there  were  52,000  more  acres  in  bearing,  the  total  exports 
were  only  797,763  cwt.,  viz.  727,4120  cwt.  plantation-coffee  and 
70,343  cwt.  native  coffee.  The  average  annual  deficiency  in  crop, 
owing  to  the  presence  of  leaf-disease  in  Ceylon,  is  estimated 
to  represent  a  loss  of  not  less  than  £2,000,000. 

During  the  present  year  (1879)  an  earnest  and,  it  is  to  be 
hoped,  successful  attempt  has  been  made  in  Ceylon  to  find  means 
for  checking  the  ravages  of  the  disease.  A  leaf-disease  inquiry 
was  appointed  by  the  local  Government ;  and  a  series  of  experi- 
ments were  instituted,  with  the  cordial  cooperation  of  the  Plan- 
ters' Association  and  the  Chambers  of  Commerce.  As  during  the 
mquiry  several  points  of  interest  have  been  noticed  bearing  upon 
the  structure  and  habit  of  the  HemUeia^  these  are  described, 
with  the  view  of  supplementing  the  information  already  laid 
before. the  Society  on  a  subject  of  so  great  and  increasing 
importance. 

In  Mr.  Abbay's  paper  just  mentioned,  the  chief  points  added 
to  our  previous  knowledge  of  the  fungus  consisted  in  determining 
that  the  fruit  was  composed  of  sporanges  containing  a  number  of 
sporidia  or  spores,  and  that  when  grown  under  artificial  condi* 
tions,  the  mycelium  of  the  fungus  very  frequently  produced  coni- 
dioid  forms  of  fruit,  termed  by  Dr.  Thwaites  in  1874  "  secondary 
spores."  These,  latter  were  produced  "  in  the  form  of  radiating 
necklace-shaped  strings  of  spherical  bodies  of  uniform  size,  closely 
resembling  the  fructification  of  an  Aspergillut,^^    Mr.  Abbay 
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also  described  and  figured  the  germination  of  the  spores  and  the 
yarious  characters  assumed  hj  the  mycelial  growths. 

The  facts  elicited  during  the  late  coffee-leaf-disease  inquiiy 
confirm  Mr.  Abbay's  conclusions  respecting  the  structure  of  the 
fruit. 

Previous  to  the  appearance  of  Mr.  Abbay's  paper,  descriptions 
of  the  disease  had  been  confined  to  the  character  of  the  fruit  and 
the  appearance  of  the  mycelium  in  the  parenchymatous  tissue  of 
the  leaf  immediately  beneath.  Indeed  little  more  could  be  done 
while  the  examination  was  confined  to  dried  leaves  sent  home 
from  India  and  Ceylon.  Mr.  Abbay  having  resided  in  Ceylon 
for  some  years  and  been  associated  with  Dr.  Thwaites,  F.B.S., 
C.M.Gr.,  the  distinguished  Director  of  the  Botanic  Gtirdens,  in  his 
earlier  investigations,  was  in  a  position  to  give  interesting  details 
respecting  the  nature  and  habits  of  the  disease. 

The  fruit  of  the  Hemileia^  as  first  pointed  out  by  Mr.  Abbay, 
is  evidently  composed  of  sporauges ;  for  not  only  can  the  enclosed 
sporidia  or  spores  be  seen,  but  these  bodies,  on  being  sown,  gave 
rise  to  mycelial  growths,  each  being  the  product  of  a  single  spore. 
Sometimes  the  spores  escape  from  the  sporange  and  germinate 
in  the  immediate  neighbourhood.  On  eiamining  the  sporanges 
found  on  an  old  disease-spot,  many  of  the  sporanges  are  noticed 
to  be  turned  with  the  smooth  under  surface  uppermost,  and  to  be 
entirely,  if  not  quite,  empty. 

Mr.  Abbay  describes  and  figures  the.c^pores  as  being  attached 
to  the  inner  surface  of  the  sporange.  This  is  quite  opposed  to  the 
received  ideas  respecting  free-cell  formation ;  and  some  care  has 
been  bestowed  in  determining  the  natere.  of  the  so-called  attach- 
ment. When  the  sporanges  are  placed  in  a  drop  of  water  between 
two  slips  of  glass  and  subjected  to  pressure,  the  outer  wall  is  soon 
ruptured  and  spores  float  out.  I  have  never  been  able  to  detect 
that  they  are  in  any  way  attached  to  the  wall  of  the  sporange  ; 
but  they  appear  as  globose  bodies  about  one  tenth  the  size  of 
the  latter. 

Dr.  M.  C.  Cooke,  in  the  India-Museum  Beport,  1876,  p.  5, 
mentions  that  in  specimens  from  Southern  India  the  wart-like 
papillae  which  cover  the  outside  of  the  sporange  sometimes  become 
detached.  From  the  description  and  relative  size  of  these  bodies 
given  by  Dr.  Cooke,  I  am  disposed  to  believe  that,  in  consequence 
of  the  imperfect  character  of  the  specimens  sent  to  the  India 
Office,  Dr.  Cooke  mistook  the  spores  for  the  deciduous  wart-like 
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papillaa.  The  latter  are  elongate  and  peltate,  and  much  more 
minute  than  the  normal  spore. 

When  describing  the  character  of  the  mycelium  inside  the 
tissue  of  the  leaf,  Mr.  Abbaj  mentions  that  a  dark  body  is  seen 
immediately  beneath  each  of  the  clusters  of  sporanges,  and  that 
from  these  bodies  a  brandling  mycelium,  more  or  less  charged 
with  reddish-brown  granular  matter,  ramifies  amongst  the  cells 
of  the  leaf.  Of  the  exact  nature  of  these  dark  bodies,  Mr.  Abbay 
is  unable  to  speak  with  accuracy.  On  a  careful  examination  of  a 
section  taken  through  a  stomato,  the  dark  body  is  found  to  occupy 
the  air-cavity  immediately  beneath  ;  and  when  soaked  for  some 
time  and  subjected  to  slight  pressure,  instead  of  being  *'  sacs  of  the 
shape  and  size  of  the  air-cavity,'*  these  bodies  are  found  to  be 
composed  of  a  number  of  densely  interwoven  threads,  which  are 
continuous  with  those  permeating  the  tissues  of  the  leaf,  and 
directly  connected  with  the  fine  tufts  of  threads  which  push  their 
way  through  the  mouth  of  the  stomate  and  bear  the  cluster 
of  orange-coloured  sporanges.  A  figure  of  the  complete  plant 
of  the  Semileia  is  given  in  the 
accompanying  woodcut.  :^ 

In  Mr.  Abbay's  paper  little  is  , 

said  about  the  presence  of  the 
mycelium  outside  the  coffee-leaf. 
During  several  months  of  the  year, 
when  the  disease  was  supposed  to 
be  absent  from  the  coffee-estates,  it 
exists  as  filamentous  threads,  pro- 
duced by  the  germinating  spores, 
and  covering  the  bark  and  leaves       GuBter  of  sporanges  arising  from 

of    the    coffee-tree.       In   districts     *   "^   of   mterwoyen   mycelial 
^    .    - .     ,-  .,  .  threads,  as  descsnbed  in  the  text. 

affected  by  the  south-west  monsoon    Magnified. 

these  filaments  are    so   abundan 

during  the  months  of  February,  M  rch,  and  April,  that  it  is  im- 
possible to  gather  a  single  well-matured  coffee-leaf  entirely  free 
from  them.  During  the  prevalence  of  wet  weather  the  filaments 
do  not  appear  to  enter  the  stomata,  but  continue  to  remain  as  ex- 
ternal growths.  In  this  stage  Mr.  Abbay  describes  them  as  pro- 
ducing the  conidioid  form  of  fruit ;  but  during  several  months' 
continuous  observation  upon  coffee-estates  I  have  not  observed  a 
single  instance  of  conidia  being  produced  by  the  filaments  while 
on  the  coffee-leaf.    They,  however,  appear  frequently  when  the 
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filaments  are  grown  on  glass  slides  and  kept  in  a  starved  con- 
dition. 

On  the  upper  surface  of  rather  old  coffee-leares  1  hare  noticed 
that  there  is  a  strong  tendency  on  the  part  of  the  external  fila- 
ments  to  form  little  knotted  masses,  which  remain  (and  especiallj 
during  the  dry  season)  in  a  resting  stage.  The  chlorophyll  is  often 
wanting  under  these  little  knots,  and  consequently  there  is  a 
slight  transparency  when  the  leaf  is  held  up  to  the  light.  On  the 
return  of  wet  weather  fresh  growths  arise  from  these  centres,  and 
characteristic  filaments  spread  over  the  leaves. 

The  existence  of  the  disease  in  the  filamentous  and  external 
form  offers  a  favourable  opportunity  for  treating  it  with  some  of 
the  specifics  that  have  proved  so  successful  in  the  treatment  of 
the  hop  and  vine  mildew ;  and  the  object  of  the  late  leaf -disease 
inquiry  was  to  observe  the  results  of  experiments  carried  on  with 
sulphur,  lime,  salt  solutions,  and  other  materials  offering  some 
hope  of  success.  Though  there  is  a  well-marked  periodicity  in  the 
worse  phases  of  the  disease,  the  prevalence  of  large  areas  of  aban- 
doned and  ill-cultivated  coffee,  on  which  the  disease  is  found  in 
almost  every  stage  of  development,  is  a  disturbing  element  which 
seriously  affects  the  prospects  of  success.  It  was  found  experi- 
mentally that  an  application  of  flowers  of  sulphur  and  coral  b'me, 
dusted  by  hand  into  the  trees,  very  effectually  destroyed  the  ex- 
ternal filaments  of  the  disease ;  and  it  was  believed  that,  if  this 
were  carried  out  generally  before  the  disease  entered  the  leaves, 
there  would  be  a  great  diminution  in  the  prevalence  of  the  disease 
during  the  following  season.  It  was  found  that  the  cost  of  mate- 
rials, together  with  the  expenses  of  application,  would  not  exceed 
the  rate  of  £2  per  acre. 

In  the  reports  lately  presented  to  the  Legislative  Council  of 
Ceylon  the  results  of  the  leaf-disease  inquiry  are  given  at  some 
length;  and  it  is  to  be  hoped  that  during  the  coming  season 
satisfactory  evidence  wiU  be  forthcoming  that  the  disease  can  be 
effectually  treated.  Great  prominence  is  given  to  the  necessity 
which  exists  for  removing  all  old  and  sickly  trees,  and  uprooting 
coffee-plants  growing  without  care  or  cultivation  on  abandoned 
estates  and  native  gardens.  Such  trees  appear  to  be  the  worst 
sufferers  from  leaf-disease,  and,  while  they  remain,  are  a  continual 
source  of  danger  to  well-cultivated  estates.  One  severely  diseased 
tree  is  sufficient  to  infect  all  trees  in  its  immediate  neighbourhood ; 
and  on  that  account  a  strong  conviction  is  expressed  in  the 
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reports  that  little  good  can  be  expected  from  remedial  measures 
of  any  kind  unless  great  care  is  taken  to  prevent  the  disease 
finding  an  asylum  on  abandoned  coffee. 

The  cultivation  of  tea,  cinchona,  cacao,  Liberian  coffee,  and 
other  products  has  latterly  been  greatly  extended ;  and  it  is  very 
probable  that  by  reducing  to  some  extent  the  present  areas  of  the 
coffee-districts  and  carefully  cultivating  the  remainder,  there  will 
be  much  more  fiEivourable  results  obtained  by  the  application  of 
suitable  remedies. 


On  the  Discovery  of  a  Variety  of  the  Cedar  of  Lebanon  on  the 
Mountains  of  Cyprus;  with  Letter  thereupon  from  Sir 
Samuel  Baker,  r.E.S.  By  Sir  J.  D.  Hooker,  C.B.,  K.C.S.I., 
F.B.S. 

[Read  November  20, 1879.] 

I  TAKE  the  earliest  opportunity  of  bringing  under  the  notice 
of  the  Linnean  Society  the  unexpected  discovery  of  a  form  of  the 
Cedar  of  Lebanon  in  the  mountains  of  Cyprus,  as  communicated, 
in  the  accompanying  letter  from  Sir  Samuel  Baker  addressed  to 
myself — ^a  discovery  which  is  the  more  remarkable  as  the  botany 
of  Cyprus  has  been  explored  of  late  years  by  a  botanist  and  col- 
lector so  distiuguished  as  the  late  Theodore  Kotschy,  and  it  had 
formerly  been  visited  by  many  intelligent  travellers,  including 
Sibthorp,  who  collected  616  species  in  the  island. 

"  Cyprus, 
24th  Sept.  1879. 

<'  Dear  Sib  Josxfh  Hooksb, 

I  am  about  to  leave  this  island;  after  nine  months'  agree-^ 
able  inquiry  into  all  that  pertains  to  it.  I  thought  I  knew  all  the 
varieties  of  trees,  until,  a  short  time  ago,  the  old  monks  of  Troo- 
dttissa  Monastery  assured  me  that  they  considered  the  Scriptural 
*  Chittim  wood '  to  be  a  species  of  Pine,  which  only  exists  upon  the 
mountains  between  the  monastery  of  Xyker  and  the  town  of 
Khrysokus.  I  have  been  over  every  portion  of  the  island,  ex- 
cepting the  small  region  of  pathless  and  almost  inaccessible  moun- 
tains alluded  to.  I  immediately  sent  a  trustworthy  messenger 
to  find  the  trees,  and  to  cut  off  and  bring  me  a  bough. 

"  He  has  returned  and  brought  with  him  some  boughs  of  a 
Cedar,  which  is  the  wood  in  question.    It  is  exceedingly  dense 
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in  foliage.  The  trees  are  rery  scarce,  and  grow  in  a  secluded 
spot  among  the  mountains.  I  think  it  is  a  new  varietj.  At  all 
events,  I  have  given  the  boughs  to  the  highest  authorities  hereto 
he  sent  to  you ;  and  I  have  recommended  them  to  collect  the 
seed,  which  will  be  ripe  in  November.  The  wood  is  reported 
to  be  superior  in  quality  to  auy  in  the  island. 

<'  No  species  of  Cedar  exists  in  any  other  portion  of  Cyprus. 

''  Much  has  been  written  concerning  the  trees  and  plants  bj 
persons  who  are  inexperienced ;  and  the  dwarf  Cypress  has  been 
confused  with  Juniper,  to  which,  of  course,  it  bears  no  resem- 
blance. 

**  I  have  found  two  varieties  of  Cypress.  No.  1,  a  tree  avera- 
ging a  girth  of  6  or  7  feet  at  maturity,  and  a  height  of  90  feet» 
with  a  cedar-coloured  wood,  emitting  a  powerful  aromatic  scent 
resembling  Sandal-wood.  This  is,  in  my  opinion,  the  celebrated 
*Chittim  wood.*  Why  should  Solomon  have  sent  for  Cedar, 
which  is  so  common  in  Asia  Minor?  The  No.  2  variety  of 
Cypress  is  an  intensely  hard  wood,  resembling  somewhat  Lignum 
vit89.  This  never  grows  higher  than  20  feet,  and  seldom  exceeds 
a  girth  of  2  feet  6  inches. 

"^Sincerely  yours, 

"  Samttbi  M.  Ba^kkk." 

Shortly  after  the  receipt  of  the  above,  I  had  the  gratification  of 
receiving,  through  the  kind  offices  of  the  Marquis  of  Salisbury,  the 
magnificent  specimen  of  the  Cyprus  Cedar  procured  by  Sir 
Samuel  Baker,  and  which  I  have  now  the  pleasure  of  exhibiting. 
It  differs,  as  will  be  seen,  from  the  known  forms  of  Cedrus  in  the 
shortness  of  the  leaves  and  the  smallness  of  the  female  cones, 
and  perhaps  also  in  other  characters,  which,  owing  to  the  imma- 
turity of  its  cones,  the  specimen  in  question  does  not  admit  of 
being  investigated.  I  shall  therefore  confine  myself  to  sug- 
gesting its  bearing  the  varietal  name  of  Cedrus  Libam^  var.  brevi- 
folia;  and  I  may  assume  that  for  arboricultural  purposes  the 
trivial  name  of  ''  Cyprus  Cedar,"  as  distinguishing  it  from  all 
other  forms  of  the  genus,  will  be  accepted. 

In  an  account  of  the  known  forms  of  the  genus  Oednu^  which  I 
communicated  to  the  '  Natural  History  Beview '  for  the  year 
1862  (p.  11),  I  brought  together  some  observations  that  I  had 
made  on  the  different  so-called  species  of  Cedrus,  and  endea- 
voured to  establish  the  conclusion  that  the  now  isolated  Cedars 
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of  the  Himalaya,  Lebanon,  the  Taunia,  and  Algeria  were  races 
of  one  formerly  more  generally  dietributed  tree,  and  that  their 
isolation  was  due  to  geographical  and  climatal  changes  in  the  area 
orer  which  the  species  was  distributed.  Under  this  point  of  view 
it  becomes  rery  important  to  determine  to  which  of  the  known 
races  of  Cedar  that  of  Cyprus  most  nearly  approaches :  this  can 
only  be  satisfactorily  done  on  the  arrival  of  ripe  cones  and  seeds, 
which  I  am  assured  I  shall  receive  very  shortly.  Meanwhile  I 
may  state  that,  in  size  of  cone,  and  size^  form,  and  colour  of  leaf, 
the  Cyprus  approaches  the  Algerian  far  more  closely  than  it  does 
any  Taurian,  Himalayan,  or  Lebanon  Cedar. 


A.  Contribution  to  our  Knowledge  of  the  Embryo-Sac  in 
Angiosperms.  By  H.  Mabshall  Wabd,  B.A.,  Scholar 
of  Christ's  Coll.,  Cambridge.     (Communicated  by  W.  T. 

TfllSELTON  DrEB.) 

[Bead  November  20, 1879.] 

(Plates  XVn.-XXV.) 

Freliminary  Semarhi*, 

Bsufa  engaged  during  the  past  summer  in  an  investigationf 
concerning  the  origin  of  the  embryo-sac  in  Angiosperms,  the 
paper  by  Vesque,  in  Ann.  d.  Sc.  Nat.  1878,  naturally  came  under 
consideration.  I  there  found,  among  others,  drawings  of  the 
embryo-sac  in  Butomus  with  which  my  own  by  no  means  agreed ; 
and  on  pursuing  the  matter  further,  I  drew  up  the  following 
account  and  drawings  in  the  form  of  a  paper,  that  is  now  laid 
before  the  Society  in  the  hope  that  it  may  serve  to  throw  some 
light  on  the  important  question  of  the  morphological  signification 
of  the  ovule  and  embryo-sac. 

On  pursuing  the  investigation,  and  extending  observations  to 
other  plants,  it  appeared  possible  that  the  structure  of  the  ovule 
in  Butomus  might  turn  out  to  be  a  key  to  the  understanding  of 
what  occurs  in  other  ovules — that  some  common  law  of  growth 

*  The  general  method  followed  in  the  preparation  of  the  microscopic  speci- 
mens in  the  present  research  has  been  to  treat  fresh  ovaries  with  absolute 
alcohol,  afterwards  adding  glycerine,  and  therein  retain  for  some  hours. 

t  Most  of  the  work  in  this  paper  was  done  at  Kew,  in  the  "  Jodrell  La- 
boratory." 
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and  cell-division  lies  at  the  foundation  of  the  whole,  and,  therefore, 
that  one  cannot  expect  to  recognize  a  prothallus  or  a  spore  &c. 
from  the  methods  of  cell-division.  Hence  I  describe  the  structure 
and  processes  in  Butomui  in  some  detail — though  it  is  to  thd 
drawings  one  trusts  for  the  facts ;  for  thej  have  been  made  with 
the  greatest  care^  and  are  selected  from  a  great  number  of 
preparations. 

JSmhryo-iae  of  Butomus  umbellatus.     (Plates  XYII.-XIX.) 

An  excellent  series  of  figures  in  Sachs's  '  Text-Book '  (3rd  edit, 
p.  489)  renders  it  unnecessary  to  dwell  upon  the  relations  of  the 
ovule  to  the  ovary ;  and  I  may  at  once  describe  the  structure  of 
the  earliest  protuberance  as  it  projects  perpendicularly  from  the 
surface  of  the  placenta  into  the  hollow  of  the  carpel. 

It  arises  as  an  emergence  from  the  cells  of  the  carpel-waU,  the 
lining  of  which  is  continued,  epidermis-like,  over  it  (PL  XVU. 
fig.  1).  Prom  the  first  there  is  a  regularity  of  arrangement  of 
the  constituent  cells,  which  becomes  better  expressed  (PL  XVII. 
fig.  2)  in  a  little  later  stage,  as  a  central  or  axial  row  of  cells 
covered  in  a  dome-like  manner  by  a  layer  one  cell  thick,  over 
which  in  turn  the  aforesaid  epidermal  layer*  passes.  We  have, 
in  short,  a  process  of  subepidermal  cell-division  pushing  up  the 
epidermal  lining  of  the  ovary.  The  cells  for  some  time  divide 
only  by  walls  perpendicular  to  the  very  regular  surface  of  the 
young  ovule ;  and  each  is  completely  filled  with  clear  or  faintly 
granular  protoplasm,  the  greater  part  of  which  forms  a  large 
spherical  nucleus,  with  a  bright  nucleolus  in  its  centre. 

When  the  axial  row  has  acquired  about  eight  cells,  the  young 
ovule-rudiment  begins  to  show  signs  of  asymmetry ;  the  cells  of 
the  distal  half  (with  reference  to  origin  on  the  carpel)  are  larger, 
and  so  cause  this  part  to  appear  somewhat  swollen  and  the  whole 
ovule  club-shaped ;  while  certain  of  the  subepidermal  cells  divide 
and  cause  a  protrusion  on  one  side.  Thus  is  established  the 
origin  of  the  inner  integument  (PL  XVII.  figs.  3^4);  and  this 
causes  the  ovule  to  have  its  apex  directed  upwards  in  the  carpel, 
whence  the  observer  is  compelled  to  cut  longitudinal  sections  of 
the  ovary  for  the  satisfactory  preparation  of  several  succeeding 

*  There  is  no  adraatage  in  the  luage  of  any  special  term  for  the  epidermal 
lining  of  the  carpeb* 
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stages.  Now,  too,  for  the  first  time  is  evident  a  difference  in  the 
appearance  of  one  cell  of  the  axial  row :  the  terminal  cell  of 
this  series  has  become  slightly  larger  and  more  granular ;  while 
its  nucleus  is  sharply  rounded,  with  an  exceedingly  bright 
nucleolus  (PL  XYII.  fig.  4).  This  cell  is  clearly  becoming 
distinct  from  its  neighbours ;  and  we  shall  have  no  great  difficulty 
in  demonstrating  that  it  produces  the  embryo-sac  as  a  daughter 
cell  or  cells :  we  may  accept  the  term  ''embryo-sac  mother  cell '' 
for  it*. 

As  a  rule,  this  upward  direction  of  the  whole  ovule  also  indi- 
cates the  first  bending  on  itself  of  the  normally  anatropous  ovule ; 
but  there  occur  ovules  which  attain  maturity,  and  have  otherwise 
a  normal  structure,  which,  however,  never  curve  at  all,  but  the 
nucelltisf  with  its  integument  sits  in  an  orthotropous  manner  on 
the  end  of  a  long  funiculus  projecting  perpendicularly  from  the 


From  the  point  where  the  curvature  may  be  said  to  begin,  and 
which  marks  junction  of  funiculus  and  nucellus,  the  "  axial  row  " 
soon  ceases  to  be  distinct ;  and  the  cells,  by  elongation  and  divi- 
sion, later  help  to  form  the  feeble  fibre- vascular  bundle  of  the  funi- 
culus i  above  this  point,  however,  they  persist  to  the  end  as  a  series 
of  a  few  cells,  and  may  be  recognized  even  in  fertilized  ovules. 
The  importance  attached  to  this  will  be  shown  hereafter. 

Soon  after  the  mother  cell  of  the  embryo-sac  becomes  recogni- 
zable by  its  nucleus  and  contents,  active  division  is  set  up  in  the 
cells  around  the  axial  row,  so  that,  by  walls  parallel  to  the  periphery 
of  the  whole  organ,  there  is  soon  cut  out,  as  it  were,  a  second  sub- 
epidermal layer  or  hollow  cylinder  (PI.  XVII.  figs.  4-8).  The 
embryo-sac  mother  cell  has  now  become  much  longer,  and  in  the 
shape  of  an  inverted  truncated  cone,  resting  on  two  or  three  cells 
of  the  axial  row ;  while  the  inner  integument,  growing  up  around 
the  nucellus,  is  soon  followed  by  a  second  integument,  which  arises 
at  its  base  by  divisions  similar  to  those  with  which  this  started 
(PL  XVII.  figs.  5  A  7,  and  PL  XVIII.  fig.  8).  We  have  now 
the  typical  anatropous  ovule,  since  the  funiculus  becomes  closely 
applied  to  one  side  from  the  first  sharp  bend. 

»  See  Warming,  *'  De  TOvule,"  and  Yesque,  "  D^yeloppement  da  sao  embry- 
onnaire/'  Ann.  des  Sc.  Nat.  1878. 

t  The  word  nucelhu  is  employed  thronghont  this  paper  to  mean  the  nucleus 
of  the  avuU,  in  the  same  sense  as  that  phrase  is  used  by  English  writers. 


Digitized  by 


Google 


522  MB.  n.  MAB8HAXL  WABS  OK 

Before  proceeding  to  describe  the  chaDges  which  result  in  the 
formation  of  the  embryo-sac,  I  propose  to  dwell  on  certain  pecu- 
liarities of  cell-growth,  division,  and  arrangement  shown  by  such 
an  ovule  as  this,  since  it  appears  probable  that  many  phenomena 
common  to  such  structures  are  related  more  or  less  simply  to  the 
distribution  of  the  cells. 

Disregarding  the  integuments  and  funiculus,  a  comparison  of 
the  figures  shows  that  we  have  in  thenucellus  a  body  growing  up- 
wards and  outwards  from  its  base  (the  so-called  chalaza)  ;  and  a 
remarkable  connexion  is  evident  between  the  arrangement  of  the 
cells  and  the  distribution  of  growth  in  the  organ.  Eor  instance, 
in  PL  XYU.  fig.  7  the  diameter  of  the  nucellus  has  somewhat 
evenly  increased  in  a  direction  perpendicular  to  the  long  axis ; 
and  to  effect  this,  the  subepidermal  cells  have  each  become  divided 
by  a  wall  parallel  to  the  periphery.  This  is  well  seen  in  PI.  XVII. 
fig.  8,  which  is  drawn  from  a  section  across  the  middle  of  an  ovule 
like  PI.  XVII.  fig.  7.  And  another  fact  is  illustrated  at  the  same 
time :  the  layer  of  cells  thus  cut  off  outside  at  once  divide  by 
radial  walls  (that  is,  walls  perpendicular  to  the  periphery  of  the 
organ),  and  so  by  doubling  their  number  fill  up  the  larger  space ; 
and  it  will  be  noticed  that  a  similar  division  is  made  by  the  epi- 
dermis, which  has  a  larger  surface  as  it  is  pushed  out  by  the 
widening  mass  beneath. 

So,  too,  the  integuments  must  provide  for  increased  surface 
by  more  walls  in  vertical  and  radial  planes.  As  the  nucellus  in- 
creases in  volume,  growing  forwards  by  additions  at  its  base,  and 
by  cell-divisions  in  planes  perpendicular  to  the  long  axis,  its  form 
changes  from  almost  cylindrical  to  more  or  less  egg-shaped,  with 
the  narrow  end  free ;  and  a  corresponding  increase  in  the  number 
of  cells  occurs.  It  is  not  perhaps  possible  to  state  clearly  the  re- 
lations between  the  form  of  the  ovule  and  the  distribution  of  the 
cells ;  but  we  may  note  some  peculiarities  in  this  connexion*.  The 
most  obvious  fact  is  the  general  perpendicularity  of  the  cell-wallfl 
to  the  walls  they  cut ;  this  is  true  especially  of  the  epidermal 
cells,  but  applies  to  others  as  a  rule  when  first  formed. 

A  second  peculiarity  is  that  in  the  completed  ovule  the  cells  of 
the  nucellus  are,  except  the  axial  series,  arranged  in  rows  of  which 
the  directions  radiate  from  the  lower  third  of  the  central  mass  to 

*  See  also  a  paper  by  Saohs  in  Wunburg  Arbeiten, "  Anordnang  der  Zellea  in 
jungsten  Pflancentheilen." 
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the  periphery,  curving  outwards  so  as  to  cut  the  epidennis  at 
right  angles,  or  nearly  so.  This  is  plainly  seen  in  PL  XVII. 
fig.  10,  and  PL  XVIII.  figs.  1  and  8  ;  and  comparison  with  younger 
stages  shows  transitional  states. 

Thirdly  we  may  note  the  constancy  of  rolume  of  any  two 
sister  cells,  again  excepting  the  axial  series.  It  appears  as  if,  when 
a  cell  has  hecome  of  a  certain  size,  it  were  in  some  way  impelled  to 
divide  by  a  wall  perpendicular  to  its  side  walls ;  each  sister  cell 
then  repeats ;  and  thus  the  increasing  volumes  of  outer  layers  are 
filled  up.  In  the  older  stages  this  is  less  evident,  and  we  see 
more  cubical  cells  at  the  base  and  narrower  elongated  ones  higher 
up. 

Can  we  in  any  way  explain  the  form  of  the  ovule  by  the  cell 
distribution,  or  vice  'versd  ?  On  looking  at  an  active  young  ovule 
at  a  stage  such  as  in  PI.  XVII.  fig.  7,  one  is  struck  by  the  vigo- 
rous appearance  of  all  the  cells,  and  those  of  the  nucellus  itself 
not  less  than  of  the  integuments :  the  cells  of  the  epidermal  layer 
of  the  nucellus  are  becoming  divided  by  walls  in  perpendicidar 
planes  at  right  angles  to  the  whole  surface ; ».  e.  the  surface  of  the 
nucellus  is  becoming  increased.  Such  an  increase  means  reduced 
pressure  on  the  cells  immediately  underneath,  and  not  only  that, 
but  also  a  positive  stretching  in  a  direction  parallel  to  the  surface 
of  the  nucellus ;  hence  they  have  room  to  grow  laterally  and  for- 
ward (t.  e.  in  a  tangential  and  radial  direction) ;  and  if  one  com- 
pares PL  XVII.  figs.  8  to  10,  and  PL  XVIII.  figs.  1  and  8,  the 
correspondence  between  some  such  explanation  and  the  facts 
appears  at  least  probable*. 

Following  any  of  the  radiating  groups  of  cells  in  an  advanced 
ovule  (such  as  in  PL  XVIII.  Gg.  3),  we  see  that  as  it  reaches  the 
sur&ce  of  the  nucellus  there  are  more  cells  to  cover  the  greater 
area,  and  that  these  cells  are  very  definitely  arranged :  it  would 
appear  in  fact  as  if  the  cells  could  not  increase  beyond  a  certain 
size  without  a  division-wall  appearing;  and  having  more  room 
towards  the  periphery  of  the  ovule,  we  therefore  hare  more  cells. 
Eut  if  we  examine  the  axis  of  the  ovule,  it  appears  that  the 
same  applies  here  also ;  probably  the  diminished  pressure  at  the 
apex  has  a  direct  bearing  on  the  elongated  form  of  the  axial  cells. 
Of  course  it  is  not  suggested  that  the  process  of  formation  of  an 

*  In  all  these  oonBlderatioiiB  the  integuments  maj  be  neglected  for  gimpli- 
oity* 
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ovule  18  BO  aimple  as  here  sketohedy  bat  that  some  general  law  of 
growth  and  cell-division  is  at  the  bottom  of  the  question. 

So  far  as  the  manner  of  cell-division  isconcemed,  we  cannot 
argue  that  the  central  row  differs  from  any  other  radial  group  of 
similar  construction.  This  row,  however,  is  fiEivourably  situated 
for  receiving  stores  of  nutriment  to  be  applied  for  any  special 
purposes ;  and  its  protected  position  appears  to  have  been  taken 
advantage  of  in  the  formation  of  an  embryo-sac,  to  which  process 
we  now  turn.  If  the  ovule  of  ButomuB  be  compared  with  that  of 
Bosa^,  or  others  where  several  embryo-sacs  appear  to  occur,  the 
same  remarks  apply,  but  apparently  more  cells  at  the  centre  have 
become  utilized. 

As  the  nucellus  grows/and  the  integuments  rise,  the  somewhat 
obconical  cell  in  PL  XVII.  figs.  5-7  becomes  longer  and  its  nu- 
cleus larger,  and  then  at  its  front  end  gives  off  a  cell  by  the  for- 
mation of  a  wall  across  its  foremost  third  or  quarter  (PI.  XYIIL 
fig.  4) .  This  wall  is  sharply  marked  in  the  centre,  but  very  deliques- 
cent and  swollen  at  the  surfaces  bounding  the  protoplasm.  The 
foremost  cell  so  cut  off  acquires  a  nucleus,  but  does  not  increase 
much  in  sise,  as  does  its  sister  cell  below. 

Yery  shortly  the  enlarged  lower  cell  repeats  the  above  process, 
and  (PL  XYIII.  fig.  5)  a  second  cell  is  cut  off  in  an  exactly  simibir 
manner.  The  lower  cell  again  enlarges,  and  its  nucleus  becomes 
bright  and  round ;  and  as  the  cell  lengthens,  the  two  sister  cells 
above  are  seen  to  become  more  and  more  deliquescent  as  the 
larger  cell  in  its  growth  forces  them  upwards  and  compresses 
them  against  the  epidermal  cells  at  the  apex.  But  it  may  often 
occur  (perhaps  always)  that  the  cell  first  cut  off  becomes  divided 
by  a  perpendicular  wall  into  two  (PI.  XYIII.  fig.  7),  just  in  the 
same  way  that  the  terminal  cells  of  the  other  groups  divide 
immediately  under  the  epidermis;  in  fact,  here  again  it  looks 
as  if  the  greater  room  for  growth  immediately  under  the  epidermis 
were  answered  to  by  the  freer  cell  becoming  divided. 

In  a  short  time  after,  however,  both  the  cells  cut  off  by  the 
larger  cell  are  seen  to  be  flattened  and  rendered  a  mere  refrac- 
tive cap  on  this  lower  cell  by  its  vigorous  growth  upwards 
(PI.  XIX.  figs.  2  to  6,  &c.) }  and  finally  the  mass  disappears  alto- 
gether.   At  the  same  time,  by  a  similar  process  of  deliquescence 

*  See  Straebttrger,  *  Die  Angioepennea  v^  d.  QymnoepermeD,'  1879. 
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and  pressure,  the  eells  of  the  other  groups  in  the  fore  part  of  the 
nucellus  are  seen  to  gradually  lose  their  outlines  and  become 
finally  absorbed  'into  a  common  cavity  (PL  XVII.  fig.  10,  PL 
Xyni.  fig.  1,  and  PL  XIX.  fig.  5,  &c.)  as  the  oyule  attains 
maturity.  This  enlarging  remnant  of  the  **  embryoHsac  mother 
cell/'  which  has  so  important  an  influence  on  the  surrounding 
cells,  is  the  embryo-sac. 

The  processes  which  take  place  in  the  developing  embryo-sac 
are  extremely  interesting,  but  somewhat  difficult  to  follow  in 
detail  from  the  rapidity  witbwhich  they  occur,  and  also  the  length 
of  the  sac,  which  makes  it  by  no  means  easy  to  obtain  longitudi- 
nal sections  through  its  whole  course.  The  examination  of  several 
thousands  of  ovules  has  yielded  the  following  results,  which  are 
in  the  main  similar  to  those  described  by-Strasburger  in  Orchis 
and  others.  The  nucleus  divides,  each  new  nucleus  passing  to 
an  opposite  end  of  the  sac,  and  being  imbedded  in  a  mass  of  pro- 
toplasm (PL  XIX.  figs.  1*6) ;  as  these  separate  a  vacuole-like  clear 
space*  foiTus  between,  and  at  last  occupies  the  greater  portion  of 
the  sac,  driving  the  protoplasm  to  the  walls,  where  it  forms  a  more 
or  less  continuous  Iroing. 

Each  of  these  nucleated  masses  of  protoplasm  then  undergoes 
further  division  in  its  respective  end  of  the  sac ;  in  PL  XTX# 
fig.  7  the  upper  one  has  formed  four  nuclei  arranged  in  a  tetrik 
hedron,  while  the  lower  one  only  appears  to  have  formed  two 
masses,  though  in  other  cases  four  appear  here  also  (PL  XIX. 
^g.  9).  At  first  these  are  all  alike,  but  very  soon  become 
altered  in  size  and  position. 

First,  one  of  the  upper  four  nuclei  passes  down  into  the  cavity 
of  the  sac,  either  in  the  protoplasm  of  the  lining  wall,  or  sus- 
pended by  ^'bridles"  from  this — a  process  which  is  imitated  in 
the  reverse  direction  by  a  nucleus  from  below  (PL  XIX.  fig.  8). 
These  two  nuclei  approach  one  another  about  the  middle  of  the 
sac  (PL  XIX.  fig.  9),  and  come  into  contact  (PL  XIX.  fig.  10), 
finally  blending  into  one  large,  sharp,  and  refractive  nucleus  sus- 
pended somewhere  about  the  central  part  of  the  sac.  This  is 
the  "  nucleus  of  the  embryo-sac  "  (PL  XIX.  fig.  11).  Meanwhile 
a  sister  nucleus  of  the  upper  group  enlarges,  and  becomes  very 
bright  and  sharply  spherical  as  the  "egg-cell"  (oosphere,  em- 

*  I  shall  suggest  later  that  this  may  be  a  oell-wall  eTen  more  deliqueeoent 
than  thofle  preceding  it  in  the  "  embryo-sao  mother  cell" 
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brjonlc  vesicle)  ;  it  has  no  disoemible  envelope^  but  an  especially 
conspicaous  nucleus ;  and  it  becomes  attacbed  hj  the  surrounding 
protoplasm  on  the  wall  of  the  embryo-sac  apex  just  below  the 
other  two  nuclei,  which  remain  about  the  same  size  as  at  first, 
and  appear  to  be  Strasburger's  ^  sjnergidie.*'  In  most  prepa- 
rations a  vacuole  appears  under  each  in  the  surrounding  proto- 
plasm (PL  XIX.  figs.  9-11).  The  two  «sjnergid«"  and  the 
suspended  **  egg-cell "  together  form  the  **  egg-apparatuM.^* 

The  nuclei  at  the  opposite  end  of  the  embrjo-sac  remain  un- 
changed, apparently,  and  are  the  *'  antipodal  cells "  of  authors. 
Even  in  PI.  XIX.  fig.  9,  the  best  instance  of  three  of  these 
"  Antipodal  cells  "  I  have  obtained,  the  third  nucleus  is  veiy 
faintly  marked  off  from  the  mass  of  protoplasm  in  which  all  are 
imbedded ;  and  consideration  renders  it  probable  that  the  com- 
pletion of  the  division  into  four  is  not  necessary* ;  and  it  is 
possible  that  in  PI.  XIX.  figs.  7  and  8  only  one  antipode  remains. 
However  this  be,  we  have  in  BtUomu9  an  excellent  type  of  "  egg- 
apparatus  "  and  "  embryo-sac  nucleus,"  with  at  least  sometimes 
three  '*  antipodal  cells."  What  explanation  can  be  ofiered  for 
these  remarkable  structures  ? 

The  general  theory  promulgated  by  Strasburger  is  to  the 
effect  that  the  division  into  2  x  2  x  2  of  the  nuclei  in  the  embryo- 
sac  is  the  process  of  formation  of  a  reduced  prothallium  by  the 
protoplasm  of  the  embryo-sac,  which,  therefore,  is  a  macrospore. 
He  further  believes  that  the  egg-cell  is  an  archegonium  reduced  to 
its  oosphere,  while  two  of  the  prothallus-cells  become  (syner- 
gidffi)  of  use  in  the  act  of  fertilization  by  the  pollen-tube  t.  He 
cannot  explain  the  fusion  of  the  two  nuclei,  but  believes  that  the 
process  has  some  bearing  on  the  formation  of  endosperm  in  those 
ovules  which  produce  it  :j:.  The  antipodal  cells,  according  to  this 
view,  are  merely  vegetative  cells  of  the  rudimentary  prothallus. 

Vesque  and  Warming,  on  the  contrary,  believe  that  we  have  in 
the  angiospermous  nucellus  an  organ  comparable  to  an  anther  in 
some  respects.  Vesque  describes  the  formation  of  an  embryo- 
sac  mother  cell  as  above  in  the  main,  but  believes  that  at  least 

*  See  in  this  oonnexion  the  remarks  on  Gymnadenia,  *  Quart  Joum.  Mier. 
Soienoe/  Jan.  1880. 

t  They  appear  to  receire  the  pollen-tabe,  and  act  as  carriers  of  its  inflaence 
to  the  egg. 

X  See,  however,  a  paper  by  DarapskL  in  Bot.  Zeitung,  August  1879. 
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two  of  the  oellfl  cut  off  by  transrene  partition  of  this  cell  become, 
bj  the  diBsolation  of  their  separating  walls,  blended  to  form  the 
embiyo-sac — ^that  one  of  the  tetrahedral  groups  of  nuclei  is  formed 
hj  one  of  these  cells,  the  other  by  another.  Hence,  these  authors 
contend,  we  hare  a  process  exactly  comparable  to  what  occurs  in 
an  anther,  where  a  subepidermal  cell  cuts  off  two  or  more  cells 
at  its  peripheral  end,  and  becomes  the  mother  cell  of  pollen- 
grains,  which  form  in  tetrahedral  groups  of  four  within  each 
mother  celL  Suppose  (they  argue)  two  apposed  mother  cells  to 
fuae^  and  you  have  a  process  substantially  similar  to  what  occurs 
in  the  formation  of  the  embryo-sac. 

These  obseryations,  as  far  as  the  embryo-sac  itself  is  concerned^ 
are  chiefly  due  to  Yesque ;  and  the  conclusions  drawn  are  that 
the  embryo-sac  is  not  a  spore,  but  a  spore-  mother  cell  (or,  rather, 
a  fusion  of  sereral  spore*  mother  cells),  that  each  of  the  syner« 
gida,  the  egg-cell,  antipodes,  and  embryo-sac  nuclei  is  morpho- 
logically a  tpore.  No  explanation  is  offered  for  the  fusion  of  the 
embryo-sac  nudei. 

Bui  at  the  outset  we  must  take  exception  to  Vesque^s  descrip- 
tion of  the  processes,  confining  ourselves  here  to  a  criticism  of 
hia  remarks  and  figures  on  £uiomus» 

He  admits  a  difficulty  in  the  case  of  this  plant :  though  the 
observation  is  very  easy,  the  processes  do  not  fit  the  general 
theory  very  readily.  He  says*  a  cell  of  the  nucellus  enlarges,  and 
terminates  inferiorly  in  a  point  where  it  abuts  on  two  subjacent 
cells ;  if  the  reader  compares  Yesque's  figs.  13  and  14  with  Plate 
XYIL  figs.  1-4  of  this  paper,  it  will  appear  that  Yesque  has  over- 
looked the  central  row  of  cells  here  insisted  upon ;  a  slightly  ob- 
lique section,  or  a  focus  too  high  or  too  low  in  the  solid  cell-mass 
might  give  such  a  figure  as  his. 

Yesque  then  figures  the  first  division  in  this  enlarged  cell ;  and 
his  fig.  16  (with  above  correction)  agrees  pretty  well  with  my 
Plate  XYIII.  fig.  4 ;  but  it  is  not  the  t^er  cell  which  divides 
again  by  a  parallel  wall,  as  he  states,  at  least  in  normal 
cases,  but  the  larger  lower  one  grows  and  cuts  off  another  cell 
(cf.  Yesque's  figs.  16  and  17  with  our  figures  and  text).  Yesque, 
however,  recognizes  a  difficulty  in  deciding  ibis ;  and  a  possibility 
exists  that  in  our  Plate  XYIII.  fig.  6  some  such  process  has  ab- 
normally occurred. 

«  Ann.  dcB  Sc  Nat.  1878. 

LIKK.  JOUBK.— BOTAITT,  VOL.  XTII.  2  Q 
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In  fig.  16  (Yesque)  the  two  nuclei  in  tlie  lower  oell  are  pro- 
bably from  tbe  first  diviaion  of  the'embryo-aao  contenta ;  and  here 
be  haa  figured  tbe  central  tow  abutting  on  tbe  embiyo-sae  (0^ 
Plate  XIX.  figs.  1  and  2,  Ac.)*  He  also  finds  tbe  perpendieolar- 
wall  form  in  tbe  uppermost  of  tbe  cut-off  cells  (compare  Yesqae's 
figs.  18-20  witb  our  Plate  XYIU.  figs.  6-8,  and  Plate  XIX. 
fig.  1),  again  oTcrlooking  the  presence  of  an  axial  row  of  cells 
below  tbe  sac.  Tbe  fate  of  this  upper  oell  is  described  in  accord- 
ance with  our  views. 

But  now  appears  a  startling  difference  in  Yesque's  account 
He  finds  tbe  lowermost  of  tbe  cells  resulting  from  dirision  of  tbe 
embryo-sac  mother  cell  now  becoming  divided  once  or  twice  by 
cross  walls ;  but  on  referriug  to  bis  figs.  19,  21,  23,  and  25,  it 
appears  probable  that  be  here  begins  to  recognize  tbe  presence 
of  tbe  cells  of  tbe  axial  row,  a  series  recognisable  in  median  lon- 
gitudinal sections  throughout  (Plate  XYIII.  fig.  7  and  Plate  XIX. 
fig.  1). 

In  Plate  XIX.  I  have  carefully  drawn  tbe  appearance  pre- 
sented by  a  section  at  two  planes  differing  by  the  thickness  of  a 
whole  cell :  the  one  (fig.  8)  shows  tbe  embryo-sac  and  axial  row; 
tbe  other  (fig.  4)  shows  an  apparent  axial  row  of  eelh,  as  if  one 
cell  bad  become  cut  up  into  three  by  transverse  walls.  Sucb  ap- 
pearances are  very  apt  to  mislead  in  tbe  investigation,  and  are  of 
course  due  to  the  series  of  cells  around  tbe  central  row,  one  of 
which,  in  tbe  figure  referred  to,  is  radiating  in  a  plane  perpendi- 
cular to  that  of  tbe  section* 

Before  attempting  sxij  further  explanation  of  what  occurs  in 
ButomuSf  we  may  describe  tbe  facts  so  far  obtained  in  other 
ovules. 

Embryo'ioc  ^c.  ^Alisma  plantago.    (Plate  XX.) 

The  earlier  stages  in  the  development  of  the  ovule  and  embryo- 
sac  offer  nothing  specially  remarkable.  So  far  as  my  observa- 
tions go,  tbe  description  given  ioT  Butomtu  covers  tbe  main 
poiAts  ;  and,  overlooking  some  difference  in  detail  due  to  tbe  reU- 
tively  smaller  number  and  larger  sizes  of  the  cells,  we  may  start 
our  description  at  the  stage  when  tbe  two  integuments  have  al- 
most ceased  growing  (Plate  XX.  fig.  1). 

The  embryo-sac  has  driven  up  the  two  "  cap-cells  "  in  tbe  form 
of  a  hyaline  cone  to  the  apex  of  tbe  nucellus ;  and  the  cells  in  the 
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fore  part  of  the  nucellua,  t.  e.  the  micropyle  end,  are  beooming 
loose  and  deliquescent,  and  at  a  later  stage  will  be  absorbed  into 
the  embryo-sac. 

These  cells  are  by  no  means  so  numerous  as  in  Butomus ;  but 
their  relation  to  the  axial  row  and  periphery  is  similar:  they 
radiate  outwards,  especially  in  young  OTules. 

The  earlier  divisions  have  occurred ;  a  large  vacuole  separates 
two  masses  of  protoplasm ;  and  the  mass  at  the  micropyle  end  has 
formed  four  nuclei,  one  of  which  is  commencing  to  wander  into 
the  protoplasm  leading  to  the  other  end ;  the  other  three  are  be- 
coming arranged  into  an  "  egg-apparatus."  At  the  chalazal  end 
of  the  nucellus  are  the  ^*  antipodal "  cells  commencing  to  form. 
The  first  bipartition  is  complete ;  and  whether  or  not  a  second 
occurs,  as  in  JButomus,  my  figures  do  not  show. 

That  the  two  nuclei  (one  from  aboye  and  one  from  below)  wander 
towards  one  another  and  fuse  to  form  a  central  nucleus  of  the 
embryoHsac,  as  in  Buiomue  and  others,  is  to  be  fairly  inferred 
from  Plate  XX.  figs.  2  and  8,-  in  both  of  which  the  egg-apparatus 
also  is  seen  in  the  micropylar  end  of  the  sac.  In  fig.  2  is  also  a 
pollen-tube  just  entering  the  micropyle,  and  at  the  chalazal  end  a 
cloudy  mass  of  protoplasm  appears  to  represent  ''antipodal  cells.'* 
The  unsatisfactory  nature  of  figs.  2  and  8  is  due  to  the  use 
of  alkali ;  for  though  only  the  merost  trace  has  been  used  to  clear 
the  preparation  (the  cells  of  aquatics  become  tinged  of  a  deep 
brown  in  alcohol) ;  it  ronders  the  outlines  indistinct,  and  causes 
these  delicate  nuclei  to  swell  up.  On  the  whole,  howeyer,  I 
regard  the  points  referred  to  as  satisfactorily  established  by  the 
sections. 

JEm  hryo-sac  j'e.  of  Anemone  japonica.    (Plate  XXI.) 

In  the  younger  buds,  beforo  the  peduncle  begins  to  elongate, 
longitudinal  sections  of  the  globoid  receptacle  <&c.  show  the  ovules 
as  papillsB  on  the  ventral  base  common  to  carpel  and  receptacle 
(Plate  XXL  fig.  1).  As  the  carpel  grows  it  carries  up  this  base 
(Plate  XXI.  fig.  2),  and  produces  several  more  ovules,  till  we  get 
a  series  of  three  superposed.  Only  the  lower  one  appears  to  at- 
tain any  prominence,  however;  and  all  my  remarks  apply  to  it 
alone. 

At  first  this  papilla  consists  of  an  axial  row  with  two  layers 
around  it  (^g.  1),  each  one  cell  deep,  just  as  in  Butomus;  the 
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curTature  follows  very  rapidly,  and  appears  not  always  to  start  in 
the  same  direction,  thougb  later  the  apex  of  the  ovule  is  curved 
directly  downwards  to  the  ventral  face  of  the  carpel. 

On  comparing  the  figures  with  those  of  Butomus^  it  will  be 
noted  that  the  cells  are  smaller  and  more  numerous,  and  the 
changes  are  more  rapid  in  proportion.  In  Plate  XXI.  fig.  2  a 
cell  at  the  apex  of  the  axial  row  already  becomes  distinguishable 
by  its  sharp  outline,  bright  nucleus,  and  granular  contents ;  it  is 
the  embryo-sac  mother  cell  in  the  sense  already  defined. 

In  Plate  XXI.  fig.  4  (which  is  younger  than  fig.  8)  this  ceU 
has  elongated  and  contains  a  very  large  nucleus ;  the  first  divisions 
to  form  the  integument  are  seen  at  the  convex  part  of  the  epi- 
dermis. Only  one  integument  is  formed.  The  subepidermal 
cells  have  also  commenced  to  divide,  first  by  walls  parallel  to  the 
epidermis,  theti  by  walls  in  a  vertical  plane ;  and  we  get  a  similar 
series  of  groups  radiating  from  the  axial  row  to  those  met  with 
in  Buiomus.  The  chief  difference  is  in  their  smaller  number. 
They  are  pulled  out,  so  to  speak,  in  just  the  same  manner,  and 
probably  from  the  same  cause. 

In  Plate  XXI.  fig.  3  a,  which  is  a  magnified  drawing  of  the 
lowest  ovule  in  the  section  sketched  at  fig.  3,  we  find  the  embryo- 
sac  mother  cell  has  cut  off  a  cell  at  its  upper  two  thirds ;  and 
in  Plate  XXI.  fig.  5  a  second  cell  appears  above  by  a  repetition 
of  this  process.  The  lower  cell  of  the  three  grows  a  little, 
while  the  two  upper  ones  begin  to  appear  ill-defined,  lose  their 
nuclei,  and  finally  (Plate  XXI.  figs.  6  and  7)  their  contents 
become  very  refractive,  and  their  walls  weak  and  compressed  by 
the  cells  around.  It  would  appear  finally  as  if  these  contents 
were  absorbed  by  the  surrounding  cells  (Plate  XXI.  fig.  8)  ;  for 
they  entirely  disappear,  with  the  exception  of  a  thin  bright  band 
seen  at  times  as  a  kind  of  beak  to  the  embryo-sac. 

In  Plate  XXI.  fig.  8  two  nuclei  have  formed  in  the  sac,  and 
appear  to  be  engaged  in  the  first  division.  I  have  not  followed 
this  further ;  but  in  Banunculus  repent  a  normal  egg-apparatus, 
nucleus,  and  antipodes  occur,  just  as  described  by  Strasburger  for 
MyosuruSy  with  which  also  may  be  compared  this  account. 

In  the  more  mature  ovule  also  the  structure  of  the  nucellus 
presents  features  quite  similar  to  that  of  Butomus ;  and,  as  there, 
any  argument  derived  from  the  mode  of  division  of  the  cells  is 
equally  applicable  to  the  radiating  groups  which  start  from  the  cells 
sheathing  the  axial  row,  and  to  the  axial  row  itself.   And  in  all 
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cases  this  appears  to  result  from  laws  of  growth  and  oell-dirision , 
and  cannot  he  used  as  a  test  for  determining  homologies. 

JSmhryo'Sae  Sfc.  o/'Lupinus  venustus.     (Plate  XXI.) 

The  practical  difficulties  of  obtaining  satisfactory  preparations 
of  the  embryo-sac  in  this  genus  (and  even  in  Fisum  and  other 
Leguminos»)  do  not  arise  merely  from  the  extraordinary  number 
of  the  small  cells,  but  from  their  being  crammed  with  granular 
food-material  from  the  earliest 'stages,  and  especially  on  account 
of  the  oblique  direction  of  the  axis  of  the  nucellus  to  that  of  the 
carpel,  whence  longitudinal  sections  of  the  latter  give  oblique 
sections  of  the  former,  in  most  cases.  The  main  results  of  many 
trials  are  given  in  the  three  figures. 

In  Fl.  XXI.  fiig.  1,  obtained  from  buds  when  closely  packed  at 
the  top  of  the  inflorescence,  w^e  find  an  axial  row,  consisting  of 
one  large  cell  below  and  three  above,  which  have  evidently  been 
cut  off  by  transverse  walls.  The  same  process  has  also  occurred 
in  the  other  subepidermal  groups  of  cells ;  i,e,  walls  parallel  to  the 
epidermis  have  cut  them  up  into  groups,  which  appear  to  radiate 
from  the  lower  part  of  the  axial  row  to  the  periphery ;  and  on 
comparing  the  figures  with  those  given  for  JButomus,  it  is  evident 
that  the  same  causes  have  produced  the  same  effect,  and  that 
here,  again,  an  organ  increasing  in  length,  breadth,  and  circum- 
ference does  so  by  the  cutting-off  of  cells  by  walls  perpendicular 
to  the  lines  along  which  it  is  growing. 

In  Fl.  XXI.  fig.  2,  the  same  relations  between  the  shape  of  the 
organ  and  the  arrangement  of  its  cells  is  observed,  and  the  lower 
large  cell  of  the  axial  row  has  become  much  longer,  as  has  also 
a  lower  cell  of  one  of  the  lateral  rows.  If  this  figure  be  compared 
with  Strasburger's  figures  of  Bosa  livida*,  no  small  resemblance 
is  noticeable ;  and  one  ventures  to  suggest  that,  as  in  Butomua  so 
here,  the  arrangement  of  the  cells  depends  on  general  laws  of 
growth,  whence  it  foUows  that  little  argument  as  to  the  homo- 
logies can  be  derived  therefrom. 

Fl.  XXI.  fig.  8,  shows  just  sufficient  to  demonstrate  that  the 
cell-groups  above  and  around  the  enlarging  embryo-sac  suffer  the 
same  kind  of  deliquescence  and  absorption  as  do  those  in  the  fore 
part  of  the  nucellus  in  Bulomus,  The  exact  details  of  the  origin 
of  the  embryo-sac  from  the  large  cell  have  not  been  followed;  but 
it  appears  probable  that  the  large  central  cell  in  PI.  XXI.  fig.  2, 
*  *  Die  Angiosperm.  u.  d.  Gjmnosp.*  pi.  It.  figs.  49-60. 
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becomes  directly  conTerted  into  the  embrjo-sac,  absorbing  the 
cells  in  the  fore  part  of  the  nncellas  as  it  does  so. 

JBnibyr(h9ae  ^c.  in  (Enothera  biennis.    (Plate  XXII;) 

This  is  another  ovnle  of  which  it  is  extremelj  difficult  to  get 
sections  sufficiently  thin,  and  at  the  same  time  quite  median.  The 
cells  are  remarkably  small,  and  the  growth  very  rapid,  whence  the 
fact  that  the  Tory  young  ovaries  contain  oyules  far  advanced  com- 
pared with  other  groups.  But  the  difficulty  becomes  greater  as 
the  ovaries  get  older ;  for  so  brittle  and  hard  are  they  from  the 
deposit  of  raphides  that  a  razor's  edge  is  turned  at  once :  add 
to  these  facts  the  abundance  of  granular  material  in  the  cells, 
and  reasons  sufficient  are  given  for  obtaining  very  few  good  pre- 
parations from  a  week's  work. 

Fl.  XXn.  fig.  1,  shows  how  very  early  the  one  large  embryo- 
sac  mother  cell  is  established ;  and  sufficient  has  been  said  on  the 
subject  to  make  intelligible  the  arrangement  of  the  rows  of  cells 
above  and  around  this.  The  embryo-sac  mother  cell  appears  to  be, 
as  before,  an  enlarged  cell  of  the  axial  row ;  and  on  tracing  its  &te 
we  find  it  (PI.  XXII.  fig.  4)  cut  by  a  diffluent  wall  into  two  equal 
cells,  each  of  which  is  again  halved  by  a  wall  parallel  to  the  first. 
Whether  the  embryo-sac  results  from  one  or  two  of  these  cells  I 
cannot  decide. 

^w5ryo-*ac^c.qfPyrethrumbalsaminatum.  (Pis.  XXIL-XXIV.) 

Having  examined  Seneeio  as  the  best-known  Composite  in  this 
connexion,  the  accounts  given  by  Strasburger  may  be  referred  to 
as  embracing  all  the  points  satisfactorily  *.  But  in  I^yrethrum 
and  Anthemis  there  appears  to  be  an  abbreviation  of  the  pro- 
cesses we  have  hitherto  observed. 

The  cells  are  small,  and  the  changes  somewhat  rapid.  Fig.  1 
gives  a  fair  representation  of  the  ovular  papilla,  seen  in  longitu- 
dinal section  at  the  base  of  the  ovary  of  Pyrethrum.  In  PI.  XXIL 
fig.  6,  the  embryo-sac  mother  cell  is  already  conspicuous ;  and  a 
comparison  of  the  figures  suggests  that  the  nucellus  arises  by 
the  ongrowth  of  the  apical  portion  only,  i.  e.  the  part  marked 
off  by  a  line  about  the  level  of  the  base  of  this  cell.  In 
PI.  XXII.  fig.  7,  the  sharp  bend  of  the  anatropous  ovule  is 
established,  as  the  single  integument  begins  to  arise.    In  the 

*  *  Die  Angiosperm.  u.  d.  GymnoBp.'  1879.  But  ^.  tlso  Warning  and 
Teeque,  loo.  oit. 
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apex  of  the  ovule  are  about  three  large  cells,  growing  in  length 
as  it  grows.  Each  has -a  relatiyelj  large  round  nucleus,  in  which 
are  several  bright  spherical  bodies  in  a  granular  matrix  *,  the 
rest  of  the  cell  being  filled  with  very  coarse-grained  protoplasm. 
As  the  curving  proceeds,  and  the  voluminous  integument  creeps 
over  the  nucellus,  the  latter  grows  in  length  (PI.  XXII.  figs.  8 
&  9)  chiefly :  it  never  becomes  very  large,  compared  with  the 
whole  ovule ;  and  no  transverse  divisions  occur  in  the  three  or  four 
cells  which,  side  by  side,  fill  up  its  interior.  On  the  contrary, 
these  elongate,  and  are  followed  by  the  epidermis,  until  (PL 

XXII.  figs.  10  &  11,  and  PL  XXIII.  figs.  1-6)  the  integument 
meets  at  a  point  some  distance  beyond  the  apex  of  the.nucellus^. 
leaving  a  large  space,  into  which,  as  we  shall  see,  the  nucellus- 
cells  grow  forwards  at  a  later  period.  The  epidermis  of  the 
nucellus  now  ceases  to  grow,  and  soon  takes  on  the  peculiar  bright 
appearance  of  cells  undergoing  absorption. 

Indeed  as  early  as  PL  XXII.  figs.  10  &  11  it  is  plain  that  one 
of  the  large  cells  of  the  group  in  the  nucellus  has  begun  to  develop  • 
at  the  expense  of  its  neighbours ;  and  a  careful  comparison  of 
PL  XXII.  figs.  10  4  11,  and  PL  XXUI.  figs.  1-10  shows  that  it 
is  not  decided  for  some  time  which  of  the  group  is  the  fortunate 
survivor.  In  PL  XXIII.  figs.  6-10,  there  are  two  cells  apparently 
about  equally  developed :  they  often  appear  to  twist  slightly ;  and 
to  this  cause  I  attribute  the  curious  appearances  seen  in  PL. 

XXIII.  figs.  1,  6,  &  10.  That  this  is  really  what  lakes  place  is 
rendered  more  evident  by  transverse  sections,  which  are  easily 
obtained  by  cutting  across  the  capitulum.  In  PL  XXIII.  fig.  1, 
two  cells  have  increased  at  the  expense  of(P)two  others;  and  one 
of  these  is  apparently  obtaining  the  mastery  (PL  XXIII.  figs.; 
1-6). 

In  PL  XXIII.  fig.  5,  a  central  large  cell  appears  to  have  got 
the  upper  hand  of  its  two  neighbours  ;  and  even  the  epidermis- 
cells  have  now  become  undiatinguishable  (PL  XXIII.  figs.  7-10). 
At  a  later  period  this  cell  (the  embryo-sac)  grows  out,  absorbing 
the  epidermal  cells  as  it  does  so  (PL  XXIII.  figs.  11  &  12),  until 
the  whole  of  the  space  in  front  is  filled  up,  and  the  boundary  fur- 
nished by  the  integument  supplies  an  apparent  epidermis  to  the 
sacf.     The  line  across  the  lower  third  of  the  sac  in  fig.  12 

*  Such  nuclei  are  common  in  these  Oompoeitae,  and  give  the  sections  a  peca* 
liar  mottled  appearance. 
t  Of.  Strasborger's  account  of  Seneoio,  loo.  dU 
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appears  to  be  the  wall  of  the  cell  at  the  baae  of  the  nucellus  of  fig.  6 ; 
and  the  two  nuclei  and  certain  longitudinal  fine  lines  in  fig.  12 
make  one  inclined  to  bdieye  that  two  ceUs  still  exist  side  by  side 
(ef.  PL  XXin.  fig.  1) ;  but  the  longitudinal  wall  between  them  is 
being  absorbed. 

In  PL  XXIY.  fig.  2,  we  hare  the  embryo-sac  completed,  and 
its  relation  to  the  whole  orule  shown ;  while  in  PI.  XXIY.  fig.  1 
is  a  magnified  view  of  the  same  sac,  where  an  egg-apparatus  is 
eyident  at  the  swollen  (micropyle)  end,  while  several  dividing  (?) 
nuclei  in  the  sac  appear  to  hare  some  relation  to  endosperm  for- 
mation. But  I  admit  my  inability  to  explain  this  figure  and 
PL  XXIV.  fig.  3  in  detafl. 

To  sum  up.  We  have  the  embryo-sac  in  F^ethrum  resulting 
from  the  direct  outgrowth  of  one  cell,  which  sooner  or  later  ob- 
tains the  upper  hand  in  the  struggle  between  it  and  its  two  or 
three  competitors  in  the  nucellus,  at  the  same  time  the  epidermis 
becoming  used  up  by  the  developing  sac.  The  process  reminds 
one,  indeed,  of  what  occurs  in  vascular  Cryptogams,  where  one 
macrospore,  or  spore-mother-oell,  survives  at  the  expense  of  its 
neighbours.  The  details  as  to  the  method  of  forming  the  com. 
plex  contents  of  this  embryo-sac  I  cannot  at  present  describe. 

It  remains  to  add,  in  explanation  of  PL  XXIY.  fig.  1  &c,  that 
the  cells  of  the  integument  now  closed :  around  the.sac  become 
altered,  so  that  those  in  the  layer  next  the  sac  take  on  the  appear- 
ance of  cuboidal  cells,  and  resemble  an  epidermis,  so  to  speak, 
while  others  grow  very  large,  radiating  more  or  less  towards  the 
periphery,  which  consists  of  less-altered  elongated  ceUs.  These 
inner  layers  also  have  thickened  walls  (fig.  1);  and  this  fact 
coupled  with  their  large  size  and  radiate  arrangement,  explains 
the  peculiar  appearance  in  PI.  XXIY.  fig.  2. 

Emhryo^ae  ^e.  of  Anthemis  tinctoria.    (Plate  XXIY.) 

I  have  selected  one  more  Composite  as  an  example  of  still 
further  reduction  of  the  nucellus  of  the  ovule.  The  figures  will 
explain  themselves  with  the  aid  of  a  few  remarks ;  but  it  may  be 
premised  that  this  short  series  is  not  complete ;  for  it  is  an  open 
question  whether,  after  growing  forwards,  to  fill  up  the  space  left 
by  the  integument,  the  large  cell  in  PL  XXIY.  ^%,  9,  undergoes 
division.  I  have  failed  to  observe  this,  and  believe  it  does  not 
occur. 
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In  PI.  XXIY.  figs.  4-6,  and  PL  XXY.  fig.  1,  the  curvature  of 
the  oTule  and  the  uprising  of  the  integument  are  shown ;  one  cell, 
filling  up  the  narrow  apex  of  the  ovule,  enlarges  and  keeps  its 
position  as  sole  occupier  of  the  fore  part  of  the  nucellus  (PL  XXIV. 
fig.  6).  Its  contents  are  coarsely  granular ;  and  its  large  sphe- 
rical nucleus  has  several  distinct  granules  inside.  In  the  epider- 
mal cells  one  not  rarely  meets  with  nuclei  presenting  the  ap- 
pearance depicted  in  PL  XXIY.  fig.  7,  of  which  an  enlarged 
drawing  is  appended :  the  oval  nudeus  is  traversed  by  alternate 
dark  and  light  (granular  and  pellucid)  bands.  The  one  cell 
referred  to,  in  the  apex  of  the  nucellus,  grows  out,  as  in  Py- 
rethrum,  into  the  space  left  by  the  closing-up  integument,  and 
destroys  the  epidermis  as  before.  It  appears  to  become  trans- 
formed  directly  into  the  embryo-sac ;  but,  as  already  stated,  fur* 
ther  stages  are  required. 

EmhryO'Sac  Sfc,  o/^ Lobelia  syphilitica.    (Plate  XXY.) 

The  earlier  stages  of  development  of  the  ovule  are  so  like  those 
of  the  Composites  that  we  need  not  dwell  upon  the  description 
of  PL  XXY.  fig.  4.  In  ^g.  5  the  embryo-sac  mother  cell  has  be- 
come divided  at  its  upper  third ;  in  fig.  6  a  second  division  has 
followed  upon  this ;  and  fig.  7  is  a  similar  stage  of  a  shorter 
stouter  ovule.  In  the  last  case  the  lower  cell  appears  to  be  en- 
larging at  the  expense  of  the  upper  ones ;  and  in  ^g,  8  its  con- 
tents have  become  rearranged  about  two  nuclei,  between  which 
is  a  vacuole-like  space  traversed  hy  a  delicate  division-plate :  if 
this  be  compared  with  Strasburger^s  earlier  drawing  (fig.  76, 
pi.  ii. '  TJeber  Befruchtung '  &c.)  of  Orchis pallens,  the  correspond- 
ence of  the  faint  line  there  passing  across  the ''  vacuole  "  between 
the  two  nuclei  is  evident ;  in  both  cases,  I  believe,  we  have  a  dis- 
tinct cell-wally  and  that  the  difference  between  this  division  and 
those  which  cut  off  the  two  "  cap-cells  "  is  only  one  of  degree. 

Similar  cases  appear  to  occur  in  his  later  drawings,  e,  g,  in  An- 
ihericum  (pi.  vi.  fig.  75, '  Die  Angiosp.  u.  Oymnosp.')  and  Allium 
(same  plate,  fig.  82)  possibly  *.  In  the  figure  we  are  considering 
(PL  XXY.  fig.  8)  the  two  *^  cap-ceUs  "  are  seen  to  persist  as  re- 
fractive streaks  on  the  apex  of  the  embryo-sac,  as  they  are  also 
in  PL  XXY.  fig.  9,  where  the  two  nuclei  of  the  sac  have  passed 
to  each  end,  and  are  separated  by  a  large  vacuole  as  the  sac 
elongates. 

*  Cf,  also  Warming,  toe,  ciC,  pL  yiii  fig.  19,  the  lowest  line  aoroM  the  sac. 
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The  importance  of  the  cell-wall  (in  PI.  XXV.  fig.  8)  passing 
across  the  sac  must  not  be  overrated ;  it  is  a  rare  case,  and  is 
only  iDsisted  on  (together  with  the  instances  quoted  above)  be- 
cause the  general  character  of  the  successiTe  divisions  across  the 
embryo-sac  mother  cell  suggests  that  they  belong  to  one  series — 
that  the  mother  cell  becomes  divided,  in  fact,  into,^r  superposed 
cells.  But  the  fact  that  in  most  cases  no  thin  wall  is  recogni- 
table  does  not  prevent  our  accepting  the  probability  of  such  a 
wall  existing ;  it  is  in  a  very  difBuent  state,  but  is  still  there,  and 
by  its  absorption  of  fluid  appears  like  a  vacuole  between  the 
nuclei  in  the  sac. 

In  my  next  figure  (PL  XXY.  fig.  10)  the  embryo-sac  has  elon- 
gated and  filled  up  the  whole  space  lefb  by  the  integument  as  it 
closed  up  to  form  the  micropyle ;  the  nucleus  at  the  micropyle 
end  has  formed  (by  alternate  division  into  2  x  2)  an  *'  egg-appa- 
ratus " — ^two  '^  synergidtt  "  closely  packed  into  the  apex,  and  an 
"  egg-cell  '*  suspended  from  their  bases ;  while  the  fourth  nucleus 
is  seen  travelling  down  the  protoplasm-plates  to  join  its  fellow 
given  off  from  below.  In  the  base  of  the  sac  are  three  "  anti- 
podal cells  ''  (ef.  the  account  otJButamus). 

The  completion  of  the  sac  &c.  is  shown  by  figs.  11  and  12  to  be 
quite  as  in  JBuiomusz  the  two  nuclei  fiise  (fig.  11) ;  and  a  large 
bright  "  nucleus  of  the  embryo-sac  "  (fig.  12)  results.  The  cells 
around  the  base  of  the  sac  (in  fig.  12  especially),  and  forming  a 
tube  in  which  the  ''  antipodal  cells  "  lie,  are  the  lower  set  of  epi- 
dermal cells  of  the  nucellus  (cf.  PI.  XXV.  figs.  ^12),  which 
appear  to  become  quite  vigorous  again. 

As  in  the  Composite,  the  cells  of  the  integument  around  the 
sac  become  arranged  with  reference  to  it,  and  give  a  characteristic 
appearance  to  the  mature  ovule. 

JEmhryO'Sae  ^c.  of  Verbascum  phlomoides.    (Plate  XXV.) 

One  more  example  of  a  nucellus  reduced  to  the  ^  axial  row  "  of 
cells  and  an  epidermis  is  furnished  by  such  an  ovule  as  is  figured 
at  PL  XXV.  figs.  2  A  3.  The  young  ovule  (fig.  2)  has  a  large 
cell  terminating  the  axial  series;  and  the  integument  grows 
forwards  with  it,  till,  in  fig.  3,  we  have  a  row  of  four  cells  pro- 
duced by  the  division  of  the  large  granular  cell  in  the  apex  of 
fig.  2.  The  middle  wall  of  the  three  is  the  oldest ;  having  divided 
it  into  two,  each  cell  then  divides  again.  Whether  the  embiyo- 
sao  arises  from  one  or  more  cells  in  fig.  3^  I  cannot  yet  state; 
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but,  from  analogy  with  Seneeio,  in  which  the  processes  are  so  far 
Tery  similar,  it  is  probably  from  the  lower  one*. 

In  concluding  these  remarks  on  the  drawings  accompanying 
them,  the  following  general  statements  must  be  taken  for  what 
they  are  worth,  as  suggestions  rather  than  any  theory.  They  are 
not  based  upon  these  drawings  only,  but,  besides  having  reference 
to  the  papers  quoted,  apply  to  results  from  O^mnadeniaf  Seneeio, 
Manuneulue,  MyoMurue,  Anthericum^  Fmim,  Agrimonia,  and 
others. 

Whether  the  nucellus  of  the  oYule  consists  of  few  or  many  cells, 
a  definite  relation  can  be  traced  between  the  mode  of  division  of 
the  cells  and  the  shape  of  the  whole  ovule.  As  the  latter  increases 
its  volume  by  growth  along  given  lines,  this  is  brought  about  by 
division  perpendicular  to  those  lines ;  and  (at  least  for  a  long 
time)  the  same  applies  to  growth  along  the  longitudinal  axis :  the 
central  series  of  cells  are  divided  by  transverse  walls. 

In  some  cases  (e.  g.  Bosa,  Lupinus,  JButomus,  (Enothera,  &c.) 
the  nucellus  consists  of  radiating  groups  of  cells  starting  from  a 
common  centre  about  the  lower  part  of  the  whole  mass,  which,  so 
far  as  the  method  of  division  is  concerned,  behave  similarly,  and 
might  be  considered  of  equal  value.  But  one  (Butomus  ftc.,)t,  or 
more  {Basa  &c.)  cells,  usually  at  the  base  of  its  group  of  cells, 
becomes  distinguished  at  an  early  date,  by  the  accumulation  of 
protoplasm  &c.  in  its  cavity,  as  the  forerunner  of  the  embryo-sac 
—the  "  embryo-sac  mother  cell."  In  other  nucelli  these  equiva- 
lent groups  of  cells  are  fewer  and  more  insignificant :  in  such 
cases  as  Anemone,  for  instance,  one  might  imagine  the  basal  cells 
of  the  side  groups  in  Butomug  to  have  become  absorbed  into  the 
rudiment  of  the  embryo -sac  mother  cell ;  while  in  CompositsB  and 
others  we  haye  the  nucleus  reduced  to  the  axial  row  only  (Sene- 
eio  Ac.)  or  to  a  group  of  three  or  four  cells.  In  some  cases  (Seneeio, 
Zohelia,  Verhascum,  Orchids,  &c.)  this  cell  divides  as  the  nucleus- 
elongates  ;  in  others  (Byrethrum,  Anthemis)  the  cell  or  cells  merely 
elongate  for  the  short  distance  allowed  them. 

Whatever  be  the  morphological  significance  of  the  mother  cell 
of  the  embryo-sac,  and  therefore  of  the  embryo-sac  itself,  then, 
we  cannot  derive  it  from  the  manner  of  division  exhibited  by  its 

*  (y.  also  Wanning'g  account  of  Verbaseum  phcmiceum. 
t  In  Bttiomtts  and  Lupinus,  however,  there  are  indications  of  this  afTeoting 
other  cells  around  the  central  oneb 
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cells ;  for  this  depends  on  a  general  law  of  growth  applicable  to 
all  such  organs  as  the  ovnle,  anther,  &c.  Hence,  while  it  is  true 
that  the  mother  cells  of  pollen  arise  by  the  tangential  division  of 
subepidermal  cells  in  the  anther,  and  the  mother  cell  of  the  em- 
bryo-sac also  arises  by  division  in  the  ovule  similarly  related  to 
the  epidermis  Ac,  it  is  equally  true  that  other  cells  in  the 
ovule  arise  in  the  same  way,  and  belong  to  groups  of  cells  which, 
fipom  this  point  of  view,  are  homologous  with  the  axial  group*. 

Nor  can  we  hope  to  arrive  at  the  nature  of  the  embryo-sac  and 
its  neighbours  by  such  criteria  as  the  nature  of  the  cell- walls.  As 
Strasburger  has  pointed  out,  the  diffluent  cell-walls  found  in 
pollen  mother  cells  and  the  division  of  the  embryo-sac  mother 
cell  are  equally  due  to  the  fact  that  they  are  soon  to  be  absorbedf. 
But  probably  the  diffluent  partitions  in  the  embryo-sac  mother 
cell  are  also  in  part  due  to  the  producing  cells  approaching  the 
limit  of  division,  and  no  longer  having  the  power  to  form  cellu- 
lose envelopes,  further  division  (the  formation  of  the  tetrahedral 
groups  of  nuclei)  being  still  weaker,  so  to  speak,  and  no  trace  of 
envelope  appearing.  If  this  be  any  argument,  may  we  not 
have  in  the  separation  of  the  two  nuclei  to  opposite  ends  of 
the  sac  a  process  differing  in  degree  only  from  what  has 
already  occurred  in  the  formation  of  the  "  cap-cells  "  ?  j  the  occa- 
sional appearance  of  a  trace  of  cell- wall  as  cited  above  might  lend 
support  to  such  a  view. 

The  above  argument  applies  equally  to  the  formation  of  the 
tetrahedral  groups  of  nuclei  in  the  embryo-sac ;  and,  as  Sachs  has 
shown,  division  in  planes  at  right  angles  to  one  another  is  a  com- 
mon (perhaps  universal)  law  of  growth.  Not  only  pollen-grains, 
but  embryos,  trichomes,  &c,  show  it.  Hence,  to  arrive  at  any 
conclusion  as  to  the  morphological  nature  of  the  embryo-sac  and 
contents,  we  are  driven  to  other  considerations  than  the  modes 
of  division  of  the  cell ;  for  the  argument  derived  from  thisjeads  to 
ambiguity. 

The  following  is  suggested.  No  one  denies,  probably,  that  in 
the  Aogiospermous  ovule  we  may  expect  to  see  the  process  of 
reduction  of  the  sexual  generation  (oophore)  carried  on  somewhat 
as  in  Oymnosperms,  but  to  a  further  extent.  This  is  not  asking 
too  much ;  for  we  find  all  the  observers  admitting  it  by  the  fact  of 
their  attempting  to  explain  the  phenomena  at  all  in  terms  applied 
to  vascular  Cryptogams. 

*  And  tliis  may  apply  also  to  other  Btructuree,  e.  g.  diTision  in  a  cambium, 
t  Suoh  diTisions  are  found  in  the  proembryo  and  other  tranfient  structures. 


Digitized  by 


Google 


TUX  SMBRTO-SAC  IK  A50lOSP£&KB.  539 

But  as  we  ascend  from  the  lower  Cryptogams  to  the  Coniferse, 
it  is  remarkable  that  the  male  prothallus  always  soifers  the 
greatest  reduction ;  and  eren  in  the  Coniferas  we  find  a  few  cells 
in  the  pollen-grain,  while  a  relatively  large  female  prothallus  (en- 
dosperm) forms  and  bears  archegonia  (corpuscula  &c.)  in  the  em 
brjo-sac.  This  being  so,  it  is  a  fair  inference  that  in  Angiosperms 
we  ought  to  find  the  macrospore,  if  it  exists,  producing  a  relatively 
larger  structure  than  the  microspore  (pollen-grain).  But  it  is 
now  well  known  that  two  or  more  nuclei  occur  in  many  Angio- 
Bpermous  pollen-grains  as  first  sbown  by  Strasburger  *;  and  if,  as 
is  highly  probable,  we  have  here  a  rudiment  of  division  in  the 
microspore  only  differing  in  degree  from  the  formation  of  a  pro- 
thallus in  others,  we  may  expect  to  find  not  fewer,  and  probably 
more,  divisions  in  the  macrospore. 

These  considerations  would  urge  us  to  reject  the  idea  that  the 
nuclei  in  the  embryo-sac  are  homologous  with  pollen-grains,  and 
are  therefore  spores,  while  they  might  encourage  the  theory  that 
we  have  in  the  repeated  bipartition  of  the  nuclei  in  the  embryo- 
sac  a  rudimentary  prothallus-formation,  as  Strasburger  believes. 

And  there  is  another,  to  my  mind,  considerable  objection  against 
the  acceptance  of  the  spore  nature  of  the  nuclei.  If  we  regard 
them  as  together  representing  a  prothallial  structure,  we  may  look 
upon  the  **  egg-cell "  as  the  equivalent  of  the  "  oosphere  "  of 
Yascular  Cryptogams ;  but  if  not,  we  must  imagine  a  process  of 
reduction  carried  past  the  point  where  one  might  suppose  every 
thing  had  been  removed  but  the  essentials — ^not  only  the  pro- 
thallus reduced  to  an  "  oosphere,**  but  even  beyond.  This  appears 
by  no  means  easy  to  conceive,  and,  taken  into  consideration  along 
with  what  has  been  said  above,  carries  some  weight. 

Let  us  see  what  follows  by  assuming,  as  a  point  de  dipart,  the 
homology  of  the  "  egg-cell  '*  with  the  "  oosphere  "  of  Cryptogams 
(the  "  corpuBCulum  "  of  Coniferae).  The  sister  nuclei  must  then  be 
cells  of  the  prothallus ;  and,  from  the  position  of  the ''  synergidse," 
it  is  perhaps  not  impossible  to  regard  them  as  two  neck-cells  of 
the  archegonium,  which  have  persisted  in  virtue  of  their  acquired 
use  in  fertilization.  The  fourth  nucleus  falls  into  the  sac,  pass- 
ing along  the  protoplasm  to  fuse  with  a  similar  one  from 
below  in  typical  cases.  The  "antipodal'*  cells  and  the  ascend- 
ing nucleus  -must  be  regarded  as  cells  of  a  prothallus ;  and  it 
depends  upon  the  nature  of  the  vacuole-like  space  which  sepa- 

^  Strasburger,  *  Befruchtung  imd  Zelliheilung;'  and  Mfving,  *Die  PoUen- 
korner/  &0. 
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rates  the  two  nuclei  which  form  the  tetrahedral  groups,  whether 
we  regard  these  groups,  with  Strasburger,  as  four  cells  of  an 
eight-celled  prothallus,  or  as  forming  a  separate  four-celled 
prothallus  which  remains  sterile,  &c. 

We  haye  already  seen  the  grounds  on  which  rests  the  possible 
riew  that  the  embryo-sac  in  BufomuM  and  others  arises  as  the  re- 
sult of  two  cells  (products  of  division  of  embrjo-sac  mother  cell), 
having  an  extremely  diffluent  waU  between  them,  gradually  be- 
coming open  to  one  another  as  this  wall  absorbs  fluid.  If  this  is 
so,  an  attempt  to  explain  in  some  degree  the  apparently  imique 
process  of  conjugation  between  the  two  nuclei  of  the  embryo- 
sac  might  be  suggested  if  we  can  assume  that  so  large  a  cavity 
as  the  embryo-sac,  destined  to  perform  important  functions  as 
tbe  embryo  develops,  and  therefore  to  live  vigorously  for  some 
time,  would  be  benefited  by  a  nucleus  of  extraordinary  vitality : 
such  a  nucleus  might  perhaps  be  supposed  to  be  formed  by  a 
process  of  conjugation  between  two  nuclei  derived  from  slightly 
different  sources. 

From  this  point  of  view,  it  must  be  admitted  that  the  em- 
bryo-sac is  either  a  macrospore  or  a  joint  structure  formed  by 
two  apposed  macrospores,  the  success  of  which  has  become  es- 
tablished in  virtue  of  their  favourable  position  in  the  centre  of 
the  nucleus.  How  many  of  the  similarly  formed  cells  of  the  sur- 
rounding groups  in  a  large  nucleus  are  to  be  considered  also  as 
incipient  macrospores  cannot  be  decided,  and  probably  varies.  In 
Bosa  and  some  Crucifers  we  have  apparently  several ;  and  in  Py- 
rethrum  there  appear  to  be  four  as  a  rule,  while  in  Anthemu  we 
have  but  one.  There  is  nothing  remarkable  in  tiie  absorption  of 
its  neighbouring  cells  by  a  successful  macrospore  or  spore  mother 
cell,  since  in  Filularia  &c.  similar  cases  exist  in  the  sporangia. 

POSTSCEIFT. 

The  above  had  already  left  my  hands  when  the  paper  by  Yesque 
in  *  Ann.  d.  Sc.  Nat.'  Nov.  1879*  was  shown  me :  a  hurried  exa- 
mination of  this  enables  me  to  add  a  short  note. 

While  modifying  in  many  respects  tbe  statement  of  the  theory, 
the  author  still  commits  himself  to  the  original  hjrpothesis.  "  I 
think  that  the  four  nuclei .  . .  should  be  considered  as  a  tetrad  of 
spores,"  he  says  (p.  263),  and,  further,  remarks: — "I  have 
confirmed  this  opinion ;  the  morphological  problem  is  solved : 
*  "Surleiaoembryonnaire." 
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the  embryonio  yesiclea  and  antipodes  are  homologues  of  spores 
and  pollen-grains ;  the  other  cells,  of  which  the  nucleus  does  not 
become  divided,  and  to  which  I  have  given  the  name  of '  antu 
clinegf*  are  the  homologues  of  special  mother  cells  arrested  in 
their  development." 

The  rifumi  on  p.  262  contains  an  important  modification  of  the 
original  statement*,  and  in  some  respects  concedes  in  favour  of 
Strasburger's  views.  On  p.  291  the  author  gives  it  as  still  his 
opinion  that  the  conjugation  of  the  nuclei  is  an  accidental  ^heno^ 
menon,  and  in  no  way  sexual. 

On  p.  311  several  important  corrections  to  the  original  account 
of  JButomu9  are  made,  and  may  be  compared  with  his  figures  and 
those  given  with  the  present  essay.  In  a  footnote  to  the  same 
page  Yesque  has  suggested  a  similar  interpretation  of  the  ''  first 
division  in  the  embryo-sac"  to  that  already  given  by  myself,  and 
hinted  at  in  a  recent  paper  f;  and  the  corrections  to  his  previous 
account  of  Orchis  may  also  be  compared  with  what  is  said  there. 

DESCRIPTION  OF  THE  PLATES. 
N.B.   Except  where  otherwise  stated,  the  figures  are  generally  drawn  from 
seotionB  in  alcohol  and  glycerine,  examined  nnder  Zeiss  J  (imm.)  ocs.  2  &  3. 
The  figs,  on  PI.  XYIL  however,  and  figs.  1-3  on  PL  XviU.  were  under 
Gundlach  YIL  (immersion). 

Plate  XYIL 

jButomu8  wmbeUaiw. 

Fig.  1.  Early  rudiment  of  ovule  as  an  emergence  from  the  placenta.  This  and 
the  next  from  fresh  specimens  treated  with  alkalL 

2.  Optical  section  of  older  rudiment :  an  axial  row  of  cells  is  established. 

3  &  4.  Actual  sections  through  older  OYules,  showing  first  subepidermal 
divisions  to  form  integument :  in  fig.  4  the  "  mother  cell  of  embryo- 
sao"  is  evident. 

5.  More  advanced  ovule  in  longitudinal  section.    The  second  integument 

is  rising,  to  follow  upon  the  first ;  and  another  series  of  tangential 
divisions  under  the  epidermis  has  made  the  nucellus  broader. 

6.  Similar  stage  looked  upon  from  above ;  the  mother  cell  of  embryo-sac 

is  as  yet  undivided, 

7.  Slightly  older  stage,  treated  with  acetic  add  Ac.  to  show  outlines :  the 

ovule  is  nearly  anatropous ;  the  nucellus  contains  a  long  embryo-sac 
mother  cell ;  the  tangential  divisions  extend  forwards ;  and  radial  walls 
have  cut  up  the  nucellus  into  more  numerous  cells.  The  two  integu- 
ments are  growing  up  rapidly  over  all. 

*  Ann.  des  Sci.  Nat  1878,  p.  276. 

t  ** Embryology  of  Gymmdenia"  Quart.  Joum.  Micros.  So.  Jan*  1880, 
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Fig.  8.  Transrerse  section  of  same  stage  across  the  nuoellus  and  inner  iniegn- 
meat  only ;  the  regular  arrangement  of  the  radial  walls  is  espedaUj 
eyident. 
9.  Longitudiaal  seotion  through  older  OTuIe,  seen  from  before.  Disre- 
garding  the  axial  row  and  its  dirisions,  the  enlarging  nuoellns-cellj 
are  multipljing  by  further  tangential  as  well  as  radial  diTisions : 
the  oells  tend  to  be  arranged  in  rows  radiating  towards  the  pertpheir. 
10.  Similar  seetion  at  sUghtly  older  stage,  treated  with  warm  potash.  The 
contents  of  cells  of  the  axial  row  &e.  are  dissolred  away  ,*  the  radiating 
groups  of  subepidermal  cells  tend  towards  a  common  centre  below. 

Plate  XVnL 

BuioTnus  umbeUaius  (continued) 

Fig.  1.  Longitudinal  section  through  nearly  completed  ovule :  the  loose  and 
diffluent  cells  in  upper  part  of  thenucellus  are  becoming  undistinguish- 
abla  from  the  embryo-sac ;  in  lower  part  of  nucdlus  they  are  arranged 
in  radiating  rows  towards  the  periphery. 

2.  TransTerse  section  across  lower  third  of  similar  OTule:  er.=oiifter  in- 

tegument; t».=inner  ditto;  »= nuoellus. 

3.  Longitudinal  section  through  nuoellus  of  ovule  ready  for  fertilization, 

treated  with  potaah  and  glycerine ;  the  radiating  groups  of  cells  abut 
upon  the  oells  around  the  axial  row,  and  converge  towards  a  common 
centre.  They  are  more  numerous  than  in  flg.  10,  Pi.  XVU. ;  but,  as 
there,  a  typical  group  consists  of  a  peripheral  or  terminal  set  of  four  or 
eight,  and  a  proximal  undivided  cell  or  oells  abutting  on  the  central 
series :  this  is  most  clear  where  the  group  is  in  longitudinal  median 
seotion. 

4.  Longitudinal  section  through  ovule  at  stage  slightly  older  than  Bg.  7, 

PI.  XVII.   The  embryo-sac  mother  cell  has  divided  once. 

5.  Longitudinal  section  through  older  ovule :  the  large  ceil  has  again  di- 

vided ;  and  the  foremost  of  the  two  "cap-cells  "  thus  cut  off  now  pos- 
sesses a  vertical  division-walL 

6.  Similar  section  of  older  ovule,  from  before.  There  appears  to  b6  an  ab- 

normal number  of  divisions  above. 

7.  Similar  preparation  with  normal  divisions  of  embryo-sac  mother  cell : 

the  second  division- wall  very  diffluent 

8.  The  two  cap-cells  are  separated  by  oblique  walls  (abnormal  ?). 

Plate  XIX. 

Butomus  U7nbellaiu8  (continued). 

Fig.  1.  The  lower  larger  cell  (of  those  into  which  the  embryo-sac  mother  cell 
has  divided,  and  which  will  become  the  embryo-sac)  is  dividing:  two 
nuclei  pass  to  opposite  ends;  and  a  vacuole-like  space  appears 
between.  This  "  vacuole  "  may  be  a  very  diffluent  cell-wall. 
2.  Similar  preparation  of  older  ovule.  There  are  two  nuclei  in  the  em- 
bryo-sac; and  remains  of  the  *' cap-cells"  form  a  dark  mass  at  its 
apex. 
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Figs.  3  &  4.  Longitudinal  aection  of  a  nuoelliu  of  the  same  stage.   '  Fig.  4  is 
drawn  at  a  foctu  a  little  higher  than  fig.  3,  and  the  central  Beriee  of 
oellfl  are  really  cells  which  surround  the  axial  row  and  embrjo-«ac. 
6  &  6.  The  embTjo-sac   commences  to  absorb  the  cap-cells  and  those 
around. 

7.  The  upper  nucleus  has  dirided  into  four  new  nuclei,  arranged  in  a  te- 

trahedron.   A  similar  group  faintly  discernible  below. 

8.  One  nucleus  from  the  upper  group  trayels  down,  and  three  remain  to 

form  an  ^g-apparatus. 

9.  The  embryo-sac  contains  an  egg-apparatus  aboTe,  three  antipodal  cells 

below,  and  two  nuclei  are  commencing  to  fuse  in  the  central  part 

10.  A  slightly  later  stage  showing  the  egg-cell  and  two  "  synergidsB  "  form- 

ing the  egg^apparatus :  the  two  nuclei  are  not  yet  fused. 

11.  The  two  nuclei  hare  blended  into  one  bright  spherical  "  nucleus  of  the 

embryo-sac." 

FLinXX. 
Mimna  jlantoffo. 
Fig.  1.  Orule  and  embryo-sac  in  longitudinal  section.    The  nucleus  at  the  mi- 
cropyle  end  of  the  sac  has  divided  into  four,  that  at  antipodal  end 
into  two  new  nuclei.    The  cells  of  the  nuoellus  are  suffering  absorp- 
tion, but  still  show  arrangement  into  groups  radiating  outwards. 

2.  Ovtile  at  time  of  fertilization ;  a  poUen-tube  in  the  micropyle.    The 

swollen  appearance  of  egg-apparatus,  two  approaching  nuclei  in  the  sac, 
and  antipodal  mass  is  due  to  ammonic  hydrate  used  in  preparation. 

3.  Similar  section :  the  Urge  nucleus  in  centre  is  from  fusion  of  two. 

Treated  with  ammonic  hydrate. 

4.  Fertilised  oTule  in  longitudinal  section :  showing  an  embryo  at  micro- 

pyle end  of  the  capacious  embryo-sac»  which  has  been  out  into,  and 
ks  walls  torn. 

Plate  XXI. 
Anemone  japcnica. 
Fig.  1.  Three  young  oyules,  each  with  its  carpellaxy  leaf  on  tlie  receptacle ;  a 
central  row  of  cells  is  evident. 

2.  Older  rudiment  in  longitudinal  section :  the  mother  cell  of  embryo-sac 

already  distinguished  by  its  contents. 

3.  Still  older  rudiments  raised  by  upgrowth  of  the  carpel :  the  embryo-sac 

mother  cell  of  the  lower  one  has  divided  once. 
3  a.  Enlarged  rieV  of  the  lower  ovule  of  fig.  3. 

4.  Similar  preparation  (slightly  younger),  showing  tendency  of  subepidermal 

nuoellus-cells  to  radiate  outwards. 

5.  Longitudinal  section  of  nucellus  of  aligbtly  older  ovule :  the  embryo-sa 

mother  cell  has  formed  two  "cap-cells"  above. 
6  &  7.  The  two  "  cap-cells  "  becoming  laterally  compressed  and  destroyed 

by  surrounding  cells. 
8.  Longitudinal  section  of  nucellus  of  similar  OTule ;  two  nuclei  in  lower 
large  celL    The  cap-cells  are  destroyed,  a  dark  line  alone  representing 
them :  radiating  groups  of  cells  evident 
LUTN.  JOUEN. — ^BOTANT,  VOL.  ITII.  2  B 
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Zfipmttf  venusia. 

Fig.  0.  Iiongitadinal  aeotion  of  young  ovule,  showing  rapid  tangential  diTinona 
above  and  around  the  embr  jo-eao  mother  celL 

10.  Similar  preparation  of  later  stage.  Further  divisionfl  and  general  elon- 

gation of  the  nnoellus  have  occurred. 

11.  Later  stage  of  same.    The  enlarging  embryo-sac  is  absorbing  all  the 

cells  around;  the  nucleus  in  the  centre  appears  to  be  the  "  embryo- 
iso  nucleus.* 

Flats  XXTT. 

(EnMera  bieiims. 

Fig.  1.  Longitudinal  section  of  young  ovule.     Bmbryo-sao  mother  cell  sur- 
rounded by  radiating  rows  of  cells. 

2.  Similar  preparation,  from  in  front. 

3.  Older  ovule  in  longitudinal  section,  especially  showing  the  radiate  ar- 

rangement of  the  nucelluB-cells ;  as  they  near  the  periphery,  radial 
walls  cut  np  the  cells  formed  by  tangential  division. 

4.  The  divided  up  embryo-sac  mother  cell  of  an  older  ovule :  the  middle 

diffluent  wall  appeued  first ;  then  each  half  again  divided. 

Pjfretkrum  baltamnaium. 

5.  Longitudinal  section  of  young  floret:  the  ovule-rudiment  in  the  ovaij 

below. 

6.  Older  rudiment  in  longitudinal  section :  a  subepidermal  cell  above  is 

already  distinguished  by  its  large  nucleus  &o» 

7.  More  advanced  ovule  in  longitudinal  section.    The  integument  arises, 

and  the  ovule  becomes  anatropous.  Two  cells  are  distinguishable  by 
size  and  g^ranular  contents:  their  nuclei  contain  bright  spherioJ 
bodies. 

8  &  9.  Similar  preparations  of  more  advanced  ovules,  showing  that  about 
three  cells  fill  up  the  nucleus  and  elongate  with  it  for  some  time. 

10  &  11.  Similar  preparations  of  more  advanced  ovule.  The  integument 
closes  over,  and  leaves  a  space  above  the  nucleus ;  one  cell  enlarges 
much.    Fig.  11  is  the  nucellus  of  fig.  10  more  magnified. 


Flatb  XXLLl. 
Pjfreikrtim  balaaminatum  (continued). 

Fig.  I.  Two  of  thenucellus-cells  appear  to  enlarge  about  equally. 

2.  Transverse  section  at  similar  stage.    Two  large  cells  nearly  fill  up  the 

nucellus. 

3.  One  large  cell  now  occupies  the  whole  of  the  nucellus :  the  oocurr«nce  of 

more  than  one  nudeus  in  the  protoplasm  suggests  its  origin  by  ab- 
sorption of  the  walls  between  other  cells  (<?/.  fig,  I). 

4.  Similar  preparation.    One  cell  appears  to  be  absorbing  the  rest  of  the 

nucellus 
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Fig.  5.  Trangrene  section  of  nuoelluB  about  the  same  stage. 

6.  Similar  preparation  to  fig.  4;  but  two  cells  appear  to  be  absorbing  the 

rest 
7  &  8.    Similar  preparation.    Fig.  7  is  drawn  at  a  higher  focus ;  and  its 

nucleus  laj  aboye  that  of  fig.  8.    Probably  two  cells  still  exist. 
9  &  10.  Similar  preparation.    Fig.  9  is  drawn  at  higher  focus  than  fig.  10: 

there  are  two  cells  with  Tery  weak  walls,  absorbing  the  rest  of  the 

nucellus. 

11.  The  cell  has  absorbed  the  whole  of  the  nucellus,  and  is  growing  out  to 

occupy  the  space  between  the  integument  folds.    Bemains  of  nucellus 
epidermis-cells  surround  its  proximal  half. 

12.  One  cell  (possibly  two)   occupies  the  whole  space,  and  is  now  closely 

surrounded  by  the  integuments ;  it  contains  at  least  two  nuclei. 

Plate  XXIV. 
Pyretkrum  balaaminaium  (continued). 
Figs.  1  &  2.  OtuIc  about  time  of  fertilisation.  The  integument  closely  inTcsts 
the  embryo-sac  (which  appears  to  haye  resulted  directly  from  the  one 
dominant  cell  traced  aboye) ;  and  the  cells  of  its  inner  layer  become 
thick-walled  and  radiate  away  from  the  sac ;  immediately  around  the 
no,  howeyer,  they  form  an  epidermis-like  layer. 

Inside  the  sac  are  masses  of  protoplasm  connected  by  bridles :  that 
at  the  micropyle  end  contains  a  normal  egg-apparatus ;  that  in  the 
middle  contains  four  nuclei,  apparently  produced  by  diyision.  (Fig.  2 
under  Hartnack  4.) 
Fig.  3.  Similar  preparation  of  dightly  younger  oyule :  constituents  of  egg- 
apparatus  are  formed,  but  the  coryed  lines  are  not  explained.  There 
is  a  nucleus  about  the  centre,  and  one  or  two  at  antipodal  end. 

AwthemU  iinetoria, 

4.  Vertical  section  of  yery  young  oyule,  one  cell  at  apex  already  distin- 
guished by  its  large  nucleus. 

6.  Similar  preparation  of  slightly  older  oyule.  At  a,  peculiar  banded 
nucleus  (shown  more  magnified  at  fig.  6),  such  as  occurs  here  and 
there  in  rapidly  growing  tissues. 

6.  Banded  nudens  enlarged,  as  aboye  mentioned. 

7.  Slightly  older  oyule ;  the  one  ceU  at  apex  is  elongating,  and  the  integu- 

ment commences  to  arise  by  subepidermal  diyision. 

8.  Slightly  older  oyule.     The  one  cell  at  apex  now  occupies  the  main 

part  of  nucellus,  and  the  integument  is  spreading  oyer  the  anatropous 
oyule. 

9.  The  integument  closes  in  as  before,  and  leayes  a  space  between  itself 

and  the  apex  of  nucellus :  only  one  cell  fills  up  the  interior  of  the 
latter. 
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Plate  XXV. 

Jntkemis  tincioria  (oontinaed). 

Fig.  1.  The  one  cell  now  contains  several  nuclei,  and  is  oocupjing  the  whole  of 
the  space  between  the  integuments  at  expense  of  nuooUus-cells. 

Verbaseum  phlomoide$. 

2.  Young  OTule,  of  which  integument  is  first  about  to  rise ;  one  cell  occu- 

pies the  nucellus  apex. 

3.  The  one  cell  referred  to  in  fig.  2  has  become  dirided  into  four  super- 

posed. 

Lobelia  ^philUica. 

Fig.  4.  Young  oTule,  with  integument  just  formed,  and  one  large  cell  occupying 
the  interior  of  nucellus. 

5.  The  integument  is  growing  oyer :  the  large  cell  (embrjo-sac  mother 

cell)  has  out  off  a  cap-ceU  above. 

6.  A  little  later  stage.    The  embryo-sao  mother  cell  is  divided  into  Uiree  (or 

perhaps  four)  superposed  cells ;  the  lower  one  maj  belong  to  the 
axial  row. 

7.  A  little  later  stage.    The  upper  cap-cell  is  divided  by  a  vertical  wall ; 

the  lowest  cell  is  enlarging,  and  its  contents  are  very  granular. 

8.  The  granular  cell  divides  by  a  very  diffluent  wall,  which  swells  up  and 

separates  the  two  products :  the  whole  is  surmounted  bj  the  com- 
pressed cap-cells. 

9.  The  cap-cells  still  discovered  on  the  top  of  the  embfyo-sao,  in  which  tho 

two  nuclei  are  separated  by  a  large  dear  vacuole :  the  integument- 
oells  form  an  epidermis-like  investing  layer. 

10.  The  embr>'o-sac  shortly  before  completion.  An  egg-apparatus  is  forming 

above ;  three  antipodal  cells  are  found  below ;  and  two  nuclei  are  ap- 
proaching one  another  in  the  protoplasm  between. 

11.  Similar  preparation.    The  two  nuclei  are  in  contact  in  the  middle  part 

of  sac. 

12.  Ovule  ready  for  fertilization,  with  a  large  nucleus  of  the  embryo-sac, 

antipodal  cells  below,  and  an  oosphere  at  base  of  two  aynergidn 
above. 
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Note  on  the  Belations  between  Morphology  and  Physiology  in 
the  Leaves  of  certain  Conifers.  By  Maxwell  T.  MajstesSi 
M.D.,  P.E.S.,  P.L.S. 

[Bead  December  4, 1879.J 

The  following  remarks  have  reference  to  the  form,  arrangement, 
direction,  internal  structure,  and  function  of  the  leaves  of  the 
Silver  Firs  (Abies  of  Continental,  JPicea  of  British  writers)  as 
contrasted  with  those  of  the  Spruce  Firs  (Ficea  of  Continental, 
Ahie9  of  British  writers). 

For  my  present  purpose  it  will  not  be  necessary  to  enter  at 
full  length  into  details,  which  can  be  obtained  from  easily  acces- 
sible works. 

The  outward  characteristics  are  given  in  all  descriptive  works 
treating  of  Conifers ;  the  physiology  of  the  leaf  in  general  is 
sketched  more  or  less  fully  in  the  text-books.  Two  special 
memoirs,  however,  demand  more  direct  notice  at  my  hands — 
that  of  M.  C.  £.  Bertrand,  ''Anatomic  compar^e  des  tiges  et  des 
feuilles  chez  les  Gn^tacees  et  les  Conif^res,"*  and  that  of  Prof. 
M*Nab,  entitled  "A  Eevision  of  the  Species  of -45ie»"t. 

The  jPulvini, — In  the  Spruces  the  surface  of  the  shoots  is 
marked  with  very  prominent  jjttZrtnt,  which  have  been  taken  as 
points  of  discrimination  between  species  by  Zuccarini  and  others. 
On  a  superficial  examination,  it  would  seem  as  if  these  pulvini 
were  the  "  decurrent "  bases  of  the  leaves — that  the  sheathing 
portion  of  the  leaf,  in  other  words,  was  adherent  to  or  inseparate, 
for  a  short  distance  above  its  point  of  origin,  from  the  axis.  A 
closer  examination,  however,  will  show  that  the  central  fibre- 
vascular  bundle  of  the  leaf  passes  direct  from  the  axis  into  the 
leaf.  In  a  transverse  section  of  a  young  shoot  of  JPicea  a^'anetuie 
a  zone  of  wood  may  be  seen  su!rrounding  the  central  pith. 
Around  the  wood  is  a  thick  layer  of  meristem-cells  filled  with 
chlorophyll.  Traversing  this  zone  are  a  number  of  resin-canals 
disposed  in  a  ring.  The  outer  portion  of  this  layer  of  cells  deve- 
lops into  a  phellogen  layer,  outside  which  is  a  thick  corky  invest- 
ment consisting  of  loose  parenchyma  whose  cells  are  destitute  of 
chlorophyll,  and  which  forms  the  mass  of  the  pulvini.  Outside 
this  is  a  layer  of  hypoderm-cells  stained  yellow  by  the  addition  of 
potash,  and  consisting  of  a  single  series,  except  in  the  recesses 

*  AimaleB  des  Sdenoes  Naturelles,  6tli  ser.  torn.  zz.  (1874). 

t  Frooeedings  of  the  Boyal  Irish  Academy,  2nd  ser.  voL  ii.  p.  673  (1876). 
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between  the  projecting  pulymiy  where  two  or  three  layers  of 
hjpoderm-cells  may  be  found.  The  whole  is  encircled  by  thick- 
walled  epidermal  cells. 

The  pulrini,  then,  are  mere  outgrowths  from  the  suberous 
layers  of  the  cortex,  and  do  not  form  a  part  of  the  leaf. 

In  the  Silver  Firs  the  pulvini  are  scarcely  at  all  developed. 

The  Leave*, — The  leaves  of  the  Spruces  are  usually  more  or 
less  four-sided  and  needle-like,  given  off  on  all  sides  of  the  shootsy 
ascending,  but  not  appressed.  They  are  more  or  less  twisted  at 
the  base,  so  as  to  bring  them  into  the  most  advantageous  position, 
and  to  prevent  them  from  encroaching  on  their  neighbours. 

In  the  Silver  Firs  the  leaves  on  the  lateral  branches  are  given 
off  on  all  sides;  but  those  on  the  under  surface  more  especially 
are  twisted  at  the  base  so  as  to  bring  them  into  nearly  the  same 
horizontal  plane  as  the  upper  ones.  The  uppermost  leaves  on  the 
side  branches  are  either  parallel  in  direction  with  the  lower  ones 
(that  is,  at  an  angle  with  the  axis  of  the  shoot),  or  they  are  placed 
at  right  angles  with  them  (that  is,  parallel  indirection  with  the 
long  axis  of  the  shoot).  In  the  former  case  the  upper  leaves  are 
shorter  than  the  lower,  so  as  only  partially  to  overlap  them ;  in 
the  latter  case  the  leaves  are  of  about  equal  length,  and  do  not 
overlap  or  interfere  one  with  another. 

In  form,  the  leaves  of  the  Silvers  are  flattish,  with  an  upper 
and  a  lower  surface.  On  the  leader  shoot  oi  Abies  Nbrdmanniana 
and  allied  species  the  leaves  vary  in  position  according  to  age, 
season  of  growth,  or  exposure.  Sometimes  they  are  closely  ap- 
pressed against  the  stem ;  sometimes  they  spread  horizontally  ; 
while  at  other  times,  though  "ascending,"  they  are  not  closely 
appressed  to  the  stem,  but  are  so  placed  that  one  edge  is  di- 
rected towards  the  stem,  the  surfaces  looking  laterally.  In  this 
latter  case,  while  provision  is  made  for  exposure  of  the  surfaces, 
provision  is  also^ade  to  prevent,  as  far  as  practicable,  the  over- 
shadowing of  one  leaf  by  another.  In  Ju  nobilis  the  leaves  on 
the  leader  shoot  are  appressed  to  the  stem,  each  leaf  ascends  ob- 
liquely, so  that  successive  leaves  form  a  conspicuous  spiral,  the 
tip  of  one  leaf  touching  the  base  of  the  one  next  above  it. 

Internal  Structure, — But  few  words  will  be  necessaiy  under 
this  heading,  as  the  publications  of  Bertrand  and  M'Nab  contain 
the  details  requisite  for  my  present  purpose.  It  may  suffice  to 
say  here  that  in  the  angular- leaved  Spruces  there  are  usually  no 
palisade-cells.    The  ground-tissue  or  parenchyma  consists  of  a 


Digitized  by 


Google 


YHTSIOLOaT  OT  THE  LJSATE8  OF  CEBTAnT  OOinCFSBS.       549 

number  of  ovoid  cells  more  or  less  loosely  aggregated  and  radia- 
ting from  the  central  fibro-yascular  bundle.  Their  walls  are 
thickened,  straight  or  very  generally  sinuous  or  undulated.  Hy- 
poderm-cells  exist  beneath  the  epiderm,  especially  at  the  angles  of 
the  leayes.  Stomates  are  found  on  all  four  sides,  but  most  abun« 
dantly  on  the  two  lower  ones.  The  resin-canals  are  usually 
subepidermal. 

In  the  flat-leaved  Silvers  there  is  generally  a  layer  or  two  of 
'*  palisade  "-cells  beneath  the  hypoderm  of  the  upper  surface. 
These  closely  aggregated  palisade-cells  are  filled  with  chlorophylly 
anil  have  their  long  axes  at  right  angles,  or  nearly  so,  to  the 
looser  cells  of  the  subjacent  parenchyma.  The  hypoderm  is  on 
both  surfaces,  in  one  or  two  layers,  but  always  thickest  at  the 
mai^ins  of  the  leaf  and  over  the  central  fibro-vascular  bundle. 
The  palisade-cells  are  usually  confined  to  the  upper  surface  *. 

BennrCaruiU, — ^It  forms  no  part  of  my  present  purpose  to  do 
more  than  allude  casually  to  the  resin-canals,  the  diiferences  in 
the  position  of  which  have  been  used  as  points  whereby  to  dis- 
criminate species  by  Bertrand  and  M'Nab.  They  sometimes 
vary  in  the  same  species  according  to  stage  of  growth,  age,  posi- 
tion, &c.  I  would  only  note  here  the  unusual  position  of  the 
eanals  j^neath  the  upper  epidermis,  or,  at  least,  above  the  pali- 
sade-cells, in  Ficea  efifanemU,  which  may  be  described  as  a  flattish- 
leaved  Spruce,  and  the  existence  of  a  solitary  canal  below  the 
midrib  in  P.  MBunmaunezU,  as  in  the  section  Tsu^a,  It  is  inter- 
esting also  to  notice  the  fact  that  these  resin-canals  are  often 
enclosed  within  a  sheath  of  hard  hypoderm-cells,  and  that  they 
are  often  placed  in  grooves  and  thus  protected  from  pressure  by 
the  midrib  and  other  prominent  portions  of  the  leaf. 

Movements  of  the  Leaves, — Some  of  the  Silver  Firs  are  endowed 
with  a  power  of  motion  by  means  of  which  the  leaves  are  raised  or 

*  In  AHeti  (or  Pieudotguffa)  nohiliSt  a  flat-leared  Bpedes,  M'Nab  notes  the 
almoft  complete  absence  of  palisade-oells— a  oiroumstanoe  which  he  connects 
with  the  presence  of  stomates  on  both  surfaces  of  the  leaf;  and  in^  moffnifica, 
an  angular-leayed  species  with  stomates  on  all  sides,  the  palisade-cells  are  also 
said  to  be  wanting  (M'Nab,  I  c.  p.  701, 1 49.  figs.  29,  SO,  a).  M'Nab's  descrip- 
tion, howeyer,  does  not  tally  with  his  figures ;  for  in  fig.  29  a  palisade-cells  are 
well  developed,  as  also  in  fig.  90  {magnificat  in  which  latter  numerous  sto- 
mates are  shown  on  all  four  sides.  Bertrand  says  that  in  Pseudotsitffo,  to  which 
section  the  two  species  just,  named  belong,  "  Le  tissu  fondamental  est  difil^- 
rend^  en  parenchyme  en  palissa^e  et  en  parenchyme  rameuz."     As  there  is 
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lowered.  M.  J.  Ghatin  (who  first  placed  this  fact  on  record*, 
though  it  had  been  long  familiar  to  growers  of  these  plants)  asserts 
that  in  the  middle  of  the  day  the  plant  {Abie*  Jfordmanniana) 
has  a  predominant  green  hue,  but  when  the  light  ia  more 
diffused,  as  in  the  evening  or  early  morning,  then  the  plant 
assumes  a  milky-white  appearance.  This  appearance  is  due  to 
the  elevation  of  the  glaucous  under-sur&ce  of  the  leaves.  The 
movements  in  question  are  so  obvious  during  the  period  of  active 
vegetation  that  no  doubt  can  exist  on  the  subject.  Unlike 
M.  Chatin,  however,  I  have  observed  that  the  white  hue  oiAbiet 
Nardmanniana  is  more  conspicuous  when  the  branches  are  exposed 
to  the  full  rays  of  the  sun.  The  same  remark  holds  good  in  the 
case  of  Picea  sitehetms  (MenzieHi),  ajanentU^  and  bieohr,  the 
leaves  of  the  first  of  which  are  more  like  those  of  the  Spruoes 
than  of  the  Silver  Eirsf. 

The  functions  of  the  leaves  are,  as  is  well  known,  threefold : — 

a.  Agnmilationy  the  phenomena  attendant  upon  which  are 
the  formation  of  chlorophyll  and  other  products,  and  the  elimina- 
tion through  the  stomates  of  oxygen.  Exposure  to  light  is  requi- 
site for  this  process. 

/3.  Beipiraiiant  or  the  appropriation  of  oxygen  and  the  elimi^ 
nation  of  carbonic  acid-gas,  as  in  animals.  For  this  process  expo- 
sure to  light  is  not  a  direct  essential. 

y.  Exhalation  of  Watery  Vapour.  This  is  intensified  by  heat ; 
but  whether  light  per  so  has  any  influence  upon  it  is  open  to 
question. 

The  stomates  are  the  principal  means  by  which  the  gases  or  the 
exudations  make  their  exit.  The  layer  of  thick-walled  ^idermal 
cells,  and  the  still  thicker  hypoderm-cells  beneath,  would  naturally 
offer  great  hindrance  either  to  the  entrance  or  to  tiie  exit  of 
gases  or  of  water ;  hence  the  stomates  might  fairly  be  considered 
the  agents  through  whose  means  inhalation  and  exhalation  take 
place,  even  had  this  not  been  proved  by  direct  experiment. 

mnchconixiBioniii  the  Bynonymj  of  these  spedes,  it  is  probable  that  the  discre- 
pancies maj  be  accounted  for  by  this  oiroumstaaoe. 

'*'  *'  Sur  lee  mouTements  p^riodiques  des  feuilles  d'Abim  Kordmmmiama/* 
Abstract  in  '  Revue  Bibliographique '  of  the  BulL  Soc  Bot  France,  t  zxiii.  p.  103 
(1876). 

t  In  connexion  with  these  moyements  it  may  be  of  interest  to  recall  the  ob- 
seryations  made  by  me  on  the  reyolving  nutation  of  the  leader  oi  Abies  Nerd" 
manniana,  see  Ghird.  Ohron,  ix.  1878,  pp.  247  &  82ft. 
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If  we  now'correlate  these  facts,  their  sigmficance  becomes  app  a 
rent.  In  the  Silvers,  where  the  leaves  are  so  crowded  as  to 
overlap  each  other  closely,  and  where  their  relatively  flat  sur- 
faces permit  only  one  face  at  a  time  to  be  exposed  to  the  light, 
not  only  are  the  leaves  twisted  so  as  to  bring  them  all  into  nearly 
the  same  plane,  but  they  are  in  many  cases,  if  not  in  all,  endowed 
with  a  power  of  alternate  elevation  and  depression,  so  that  the 
lower  surface  may  be  exposed  to  the  light.  Mutual  interference 
is  also  obviated  by  the  smaUer  size  of  the  upper  leaves,  or  by  the 
different  direction  assumed  by  the  upper  and  lower  leaves  respec- 
tively. 

In  Spruce  Firs,  as  a  rule,  the  leaves  are  less  densely  packed 
than  in  the  case  of  the  Silvers,  and  they  are  usually  more  or 
less  4-sided.  There  is  torsion  at  the  base  of  the  leaf,  but,  so  far 
as  I  have  seen,  little  or  no  motion  of  elevation  and  depression*. 

Such  movements  seem  not  to  be  required  in  their  case,  as  the 
relative  position  and  arrangement,  as  well  as  the  internal  strnc- 
ture,  of  the  leaves  are  such  as  to  secure  a  nearly  equal  amount  of 
exposure  on  all  surfaces ;  and  there  would  therefore  appear  to  be 
the  less  reason  for  the  presence  of  palisade  cells  on  or  just 
beneath  the  surface  most  favourably  placed  as  regards  exposure 
to  light.  The  palisade  cells  appear  to  be  especially  concerned  in 
the  process  of  nutrition  and  assimilation,  for  which  exposure  to 
direct  light  is  especially  advantageous.  Where  the  shape  of  the 
leaf  permits  such  an  aggregation,  the  cells  in  question  are  formed 
in  that  position  where  they  can  best  fulfil  their  work.  Where 
the  form  of  the  leaf,  on  the  other  hand,  is  such  that  no  one  sur- 
face is  particularly  favoured  as  regards  exposure  to  the  light, 
there  is  no  such  marked  difference  between  the  form  and  the  func- 
tions of  the  constituent  cells.    In  this  connexion  it  is  of  interest 

*  The  leaves  of  P.  sitchensiSf  which  are  angular,  have,  however,  a  marked 
power  of  moTemeDt>  hut  they  are  destitute  of  palisade  cells.  P.  ajaneiuia, 
another  Spruce,  is  remarkable  for  the  moYements  of  its  leayes,  which,  however, 
are  flat  and  generally,  but  not  always,  possess  palisade  cells;  moreover  the 
resin-canals  are  beneath  the  upper  epidermis,  above  the  palisade  cells — a  very 
unusual  position.  These  exceptional  cases — and  doubtless  there  are  others — 
do  not  invalidate  the  general  rule  that  palisade  cells  accompany  flat  leayes 
which  are  mobile,  and  are  not  found  in  the  more  distinctly  angular  ones,  which 
are  nearly  if  not  quite  motionless. 

LINH.  JOTTBJBr. — BOTANT,  VOL.  XTH.  2  8 
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to  allude  to  the  leoent  researclies  of  Pringslieiiii*,  which,  if  con- 
firmed,  will  gteailj  modify  our  yiews  as  to  the  action  of  chloro- 
phyll These  experiments  go  to  show  that  the  chlorophyll  acts 
aa  a  screen,  absorbing  some  of  the  luminous  rays,  and  thus  dimi- 
nishing the  intensity  of  the  respiratory  process,  to  which  it  serves 
as  a  regulator.  In  this  way  the  nutritire  process  and,  in  conse- 
quence, growth  are  faToured  at  the  expense  of  the  function  of 
reepirationf. 

It  seems  dear,  then,  that  the  differences  in  arrangement,  rela- 
tive position,  form,  organization,  torsion,  and  power  of  elevation 
and  depression  must  be  in  direct  relation  to  the  functions  which 
the  leaves  have  to  perform.  They  are  so  many  adaptations  to  the 
woi^  that  has  to  be  done,  and  are  designed  to  promote  the  opera- 
tions of  the  leaves  as  a  whole,  and  to  secure  to  each  individual 
leaf  the  greatest  possible  freedom  of  action  consistent  with  the 
least  amount  of  encroachment  on  its  neighbours. 

But  although  this  is  probably  correct  as  a  general  statement, 
the  details  require  to  be  carefully  worked  out,  as  at  present  they 
must  be  looked  on  more  as  indications  of  probabilities  than  as 
substantiating  theories.  Thus,  while  the  movements  that  have 
been  described  in  Ahiei  Nardmanniana  and  other  species  are  evi- 
dently of  some  functional  importance,  it  does  not  yet  appear  what 
is  their  precise  purpose,  whether  to  increase  respiratory  activity, 
to  facilitate  evaporation  through  the  stomata,  or  to  enhance  the 
functions  of  the  chlorophyll. 

*  Prinissheim,  <'  Untenoohimgen  fiber  daa  Chlorophyll/'  MoDBtsK  der  kon. 
AkML  Win.  Berlin,  July  1879. 

t  Daflhartre*ElemeiiB,'ed.%p.427,  noteethatin  the  leaves  of  [some  epe- 
deB  of]  Nareiimu  and  Dianikus  the  palisade  cells  are  on  both  sides  of  the  leaf. 
In  these  plants  the  leaves  ascend,  so  that  the  two  surfaces  are  equally  exposed  to 
the  light,  or  nearly  so,  In  the  Hyacinth  there  are  no  palisade  cells  at  all, 
each  surface  being  here  also  nearly  equally  exposed,  owing  to  the  direction  of 
the  leaves ;  and  the  same  holds  good,  as  I  have  lately  observed,  in  the  leaves 
of  Pardantku  chimensi$. 
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On  the  Lichens  of  Dillenius's  *  Hisfcoria  Muscorum/  aa  illustrated 
by  his  Herbarium.  Bj  the  Bey.  Jahss  M.  CBOMBOy 
P.L.S.  Ac. 

[Sead  December  18, 1879.] 

Thboitoh  the  courtesy  of  Professor  Lawson,  I  have  recently  had 
the  opportunity  of  examining  the  lichens  in  the  herbarium  of 
Dillenius,  which  is  preserved  in  the  Botanic  Gardens  at  Oxford. 
As  the  synonymy  and  nomenclature  of  the  earlier  writers  on 
Cryptogamic  botany  were  in  a  great  measure  taken  from  his  de- 
scriptions and  figures,  it  is  evidently  of  the  greatest  importance 
to  know  exactly,  from  the  specimens  extant  in  his  herbarium, 
what  species  and  varieties  these  descriptions  and  figures  really 
denote.    In  so  far  as  the  lichens  *  are  concerned,  no  syHematio 
examination  of  his  herbarium  has  hitherto  been  made  by  any 
lichenist,  although  individual  specimens  have  been  examined  by 
some  of  our  earlier  and  premicroscopical  writers,  e,  y.  Lightfbot 
(vid,  ^  Flora  Scotica,*  ii.  p.  801  &c.)  and  Turner  (vid,  Linn.  Soc. 
Trans,  vii.  pp.  109-112).    In  all  other  cases  (e.  y.  Linnsus, 
Acharius,  Smith  in  E.  B.,  the  ind^  es  in  the  Edinburgh  edition  of 
Bill.  *  Hist.  Muse'  and  in  Fries,  L.  E.  pp.  464-468,  as  also  in 
(Krempelhuber's  *  Gesch.  u.  Lit.  Lich.'  ii.  pp.  515-518),  the  iden- 
tification of  the  Dillenian  lichens  has  been  simply  guess-work ; 
and  it  certainly  says  much  for  the  accuracy  of  the  descriptiona 
and  figures  that  in  a  considerable  number  of  instances,  such  haa 
proved  to  be  quite  correct.    As  will  be  seen,  however,  from  what 
follows,  numerous  and  serious  mistakes  have   been  committed 
which  could  be  corrected  only  by  the  due  examination  of  the  spe* 
cimens  themselves.    In  the  determination  of  several  critical  spe« 
cies,  more  especially  of  the  genus  '^Cfladotna,*^  I  am  indebted  to 
the  valuable  assistance  of  Dr.  Nylander,  who>  in  fact,  originally 
suggested  to  me  the  importance  to  lichenological  science  of  a 
thorough  examination  of  Herb.  Dill.    The  title  prefixed  to  the 
herbarium,  all  the  specimens  in  which  are  duly  mounted,  is  **  Spe- 
cimina  Muscorum  in  Historia  Muscorum  descriptorum,  aggluti- 
tinata  Februario  1744."    For  its  age  it  is  in  a  remarkably  good 
state  of  preservation ;  and  the  specimens,  for  the  most  part,  are 
sufficiently  large  and  characteristic.    It  is  arranged  by  DilleniuB 

*  The  Mtuci  and  ffepoHca  hare  aleo  recently  been  examined  by  Dr.  Lind 
berg ;  and  the  reealto  obtained  will  no  doubt  be  published. 
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himfldf  according  to  the  order  of  the  Plates  and  figures  in '  Hist. 
Muse./  the  printed  labels  attached  to  most  of  the  specimens 
having  been  extracted  apparently  from  the  proof-sheets  of  his 
work.  Unfortunately  in  several  instances  there  are  no  specimens 
present  of  the  species  described  and  figured  by  him,  their  places 
being  supplied  simply  by  the  corresponding  figures.  Most  of  these, 
however,  can  be  satisfactorily  identified  from  other  sources, 
e.  g.  herbaria  of  Sherrard  and  Buddie,  to  both  of  which  he  had 
access,  and  which  he  duly  consulted.  In  what  follows  I  have 
given  the  nomenclature,  as  well  as  references  to  the  Tables,  of 
'  Hist.  Muse.,'  which  will  obviate  the  necessity  of  lichenists  having 
tO'  turn  to  the  text,  as  well  as  to  the  figures  of  Dillenius,  which 
are  not  always  readily  accessible  except  in  scientific  libiaries. 

Gtenus  IV.  TJsKEA. 
Tab.  XI.,  Dill.  Hist.  Muse. 

P.  1.  JItnea  vulgaris,  loris  longis  implexis,  p.  56, = TJskba  ceba- 
TiKA,  Ach.  Fertile.  The  specimen  figured  is  sufficiently  charac- 
teristic, though  in  hb.  Dill,  it  is  broken  up  into  three  portions. 
By  Linnsus  and  other  authors  this  has  been  referred  to  TTinea 
plicata. 

!F.  2.  Utnea  loris  longis  dichotomis,  extremitatibus  tenuioribus, 
p.  59.  Of  this  there  is  no  specimen,  the  figure  being  copied  frx)m 
Michaeli.  As  conjectured  by  Acharius,  L.  U.  p.  595,  it  probably 
represents  an  old  (atypical)  state  of  Aleetoria  8armento9ay  Ach. 

F.  3.  Ufnea  loris  longis  dichotomis,  extremitatibus  crassioribus, 
p.  60.  The  figure  here  also  is  copied  from  Michaeli ;  and  there  ia 
no  specimen  in  hb.  Dill.,  where  its  place  seems  to  be  occupied  by 
another  species,  viz. — 

TTsnea  aJho^nctaia^  Nyl.  in  MSS.  ^'  Subsimilis  F.  plieaUB^ 
sed  thallo  tereti  Isvi  punctis  albis  subprominulis  punctate,  efi- 
brilloBO.  Apothecia  non  visa."  {Nyl.  in  litt.)  This  species  has 
abo  been  gathered  in  the  island  of  Ceylon  (Brodie), 

F.  4.  TTsnea  capillacea  et  nodosa,  p.  60,~Us]!rEi^  abticitlata 
(i.)«    The  specimen,  though  sterile,  is  sufficiently  typical 

Tab.  Xn.,  Dill.  Hist.  Muso. 

F.  5.  Umea  mollis,  ramis  longis  compressis,  p.  62,=EviBi<ni. 
nrvABiCATA,  Ach.  The  specimen  figured  is  represented  in  hb. 
Dill,  by  only  two  or  three  sterile  laciniae. 
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F.  6.  ZTtnea  barbata,  loris  tenuibus  fibrosis,  p.  6d,aTJsi!rEA 
DASTPoeA  (Ach,).  The  speoimen  is  sterile,  but  presents  a  fev 
"  cephalodia."  Gorrectlj  identified  by  Fries,  L.  E.  p.  18 ;  but  bj 
most  others  referred  to  the  Liehen  harhatus  (L.). 

F.  7.  Utnsa  jubata  nigricans,  p.  64,  =  Aleotobia  jubata  (pbo- 
IiIXa),  Aeh,  [niough  sterile  and  sparingly  sorediate,  the  specimen 
is  quite  typical. 

Tab.  Xm,,  Dill.  Hist.  Muse. 

F.  8.  ZTsnea  lan»  nigrs  instar,8axis  adh8Brens,p.  66,bAi.ecto- 
BIA  BiooLOB  {Uhrh.),  There  is  only  a  small  sterile  specimen  in 
hb.  Dill.,  of  which  the  figure  given  is  by  no  means  good,  which 
has  no  doubt  led  to  its  being  erroneously  supposed  by  authors  to 
represent  JParmelia  lanata  (L.). 

F.  9.  UMea  csspitosa  exilis  capillacea  atra,  p.  66,8=Pabmblia 
XAKATA  (X.).  Only  a  few  sterile  fragments  are  present.  The 
figure  is  not  at  all  characteristic,  and  certainly  bears  a  kind  of  re- 
semblance to  Uphehe  pubescenSy  for  which  it  has  been  mistaken. 
This  latter,  however,  is  not  a  Dillenian  species. 

F.  10.  Usnea  rigida,  horsum  vorsum  extensa,  p.  66,ss  Alecto- 
BIA  JUBATA,  var.  CHALYBEiFOBMis  (Z.).  Infertile.  Only  a  few 
filaments  of  the  specimen  are  figured. 

[F.  11.  Usnea  nigra,  setsB  equin®  facie,  parum  ramosa,  p.  67. 
AsTHAJoroirrcES  patagonictts,  Ck'omh  As  suggested  by  Achi^ 
rius  in  L.  17.  p.  589,  this  is  evidently  a  distinct  species.  Ba 
Thamhobctobs  bbtieobmis  (Both).    Fertile.    Both  are  Fungi.] 

F.  12.  Usnea  vulgatissima  tenuior  et  brevier,  sine  orbiculis, 
p.  67.  A=Usnba  hibta  (Z.).  Infertile.  B=U.  hibta  f. 
MiKOB.    Sterile.    This  state,  however,  occurs  fertile  in  Britain. 

C=aU.   HIBTA    f.    SOBBDIATA.      Sterile.       D  =  U.    PLOBIDA   (L,). 

Atypical  and  stunted  old  sorediate  states,  of  which  there  are  two 
specimens  in  hb.  Dill.  This  has  not  been  distinguished  by  authors 
from  U.  hirta. 

F.  18.  Usnea  vulgatissima  tenuior  et  brevier  ctmi  orbiculis, 
p.  69.  A=trsHBA  FLOBIDA  (Z.).  Typical  and  fertile.  B,  0, 
DsU.  STBioosA,  Ach.  Difierent  states,  of  which  there  are 
several  poor  specimens,  some  of  them  scarcely  distinguishable 
from  states  of  U.Jhrida,  to  which  all  the  figures  have  been  re- 
ferred. 

F.  14.  Umea  ceratoides  condicans,  glabra  et  odorata,  p.  71,  b» 
Bamalota  ababitm  (Ach.).    Infertile.    The  specimen  figured  ia 
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Buffideutlj  cbaracteriBtic,  and  was  lightlj  referred  bj  AdiariuB, 
L.  U.  p.  596,  and  bj  subsequent  authors  to  this  species. 

F.  15.  Uhtea  dichotoma  compressa,  segmentis  capillaceis  t^«- 
tibus,  p.  72,s:Ohlobxa.  CAiTABixirsis  (Ach.).  Sterile,  and  with 
pale  coloured  thallus.  This  was  strangelj  referred  by  Fries  in 
'  Index  Dill.'  to  a  species  which  he  caUs  Evemia  laeunota. 

F.  16.  U^nea  capillacea  citrina,  fruticuli  specie,  p.  73,ssPht- 
soiA  FLAYiCAKS  (Sw»),  Of  this  there  are  three  specimens,  typical, 
but  sterile.  Erroneously  referred  by  LinnsDus  to  his  lAehen  vulpi- 
nu$,  in  which  he  was  followed  by  Hudson  and  the  older  British 
authors. 

F.  17.  Ziehen  pulmonarius  minimus  subluteus,  reoeptaculis 
florum  coronatus,  mali  aurantii  colons,  Mich.  p.  74i,sPhtscia 
CHBTSOPHTHALHA  (L.).  There  is  no  specimen  in  hb.  Dill. ;  but 
the  figure,  copied  from  Michaeli,  leaves  no  doubt  as  to  the 
identiiy. 

Oenus  Y.  CoRALLomES. 

Order  I. 
Fungiform  specicB,  neither  tubulose  nor  branched. 

Tab.  XIV.,  Dill.  Hist.  Muse. 

F.  1.  Coralhides  fungiforme  cameum,  basi  leprosa,  p.  76,= 
BfiiBOMYOES  BOSETTS  {Per8.).  There  are  several  specimens  of 
this,  aU  of  which  are  well  fruited,  though  ¥rith  paler  apothecia. 

F.  2.  Coralhides  fungiforme  fuscum,  basi  foliacea,  p.  77,= 
CLADONii.  OABiosiL  (Aeh,).  Typical,  but  very  fragmentary. 
Erroneously,  and  notwithstanding  the  description  given,  supposed 
to  denote  Bceomycea  rufaa^  DC.  Along  with  it  in  hb:  Dill,  is  a 
fragment  ofCladonia  delicata  (Ehrh.);  but,  judging  from  the  dia- 
gnosis and  the  figure,  O,  cariosa  is  the  species  which  Dillenius  had 
in  view. 

F.  3.  Coralloides  fungiforme  arboreum  nigrum  vix  crustosum, 
p.  78.  A  =  Caxicium  tbaohelikum,  Aeh.  Only  a  small  frag- 
mentary  specimen.  Eigbtly  identified  by  Fries,  L.  E.  p.  390, 
and  referred  doubtfully  by  Turner  and  Borrer,  L.  Br.  p.  151,  to 
C.  dehile  (Sm.)=sC.  sultile,  Pers.  B=CALTCirM  htpebelluk, 
Ach,  Also  fragmentary,  with  only  two  or  three  apothecia  visible. 
Beferred  by  Fries  to  C.  chri/socepkalum,  and  by  Turner  and  Borrer 
to  C,  spharocephalum  (Web.). 
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F.  4.  OoratkUe^  fungifonne  laxatile  pallide  fafloaniy  p.  78,0 
BjBOiCYOXS  BiTFVB  f.  B1TPB8TBIB  (Peri.f  Ach.).  A  fragment  in 
which  the  apotheda  are  small,  sesBiley  and  conglomerated. 
Bightlj  identified  bj  Achariua  in  Meth.  p.  821,  and  bj  most 
authors  referred  to  JB.  rwfu$. 

[F.  5.  Coralloide9  fungiforme  ex  angub  equina,  livide  rubes* 
eens,  p.  78, «  OirroEKA  xqttina,  Pwm.  Not  a  lichen,  but  a 
fungas ;  though  regarded  bj  Hudson  (El.  Angl.  ii.  p.  528)  and 
others  of  the  older  lichenists  as  a  yarietjr  of  Baamjfcei  rufua,'] 

F.  6.  Corattoidei  scjphiforme,  tubercuUs  fusds,  p.  79.  A,  Ba 
Cladokia  fimbbiata,  Hfm.,  C  sncpLEX.  Sterile.  Various  states 
occur  in  hb.  Dill.,  but  none  of  them  referable  to  Chpyxidata^  as 
has  generally  been  supposed,  though  B  is  referred  by  Acharius, 
in  Syn.  p.  267,  to  his  Cenomyee  pleuroia.  Along  with  B  there 
are  two  sterile  fragments  of  01,  soholtfera,  Del.  0, 1,  E,  L,  Msa 
CiiAnoiriA  FYXiDATA  f .  PBOLiFXBA.  Ysrious  statos,  and  gene- 
rally  correctly  identified.  D,  E,  F,  G-,  H^CLADOinA  tebtiout 
LATA,  S^m.  Difierent  states,  spermogoniiferous,  and  with  young 
apothecia. 

F.  7.  OoralloideM  scyphiforme,  tuberculis  coccineis,  p.  82.  A, 
B,  C,  D=sCLADoinA  ooociPEBA  (X.).  Sterile.  £,  Fssthe  same 
fertile,  but  with  decolorate  apothecia.  In  hb.  Dill,  all  of  these, 
with  a  single  exception,  occur  in  the  same  specimen,  from  which 
the  fragments  figured  were  no  doubt  selected.  G,  H,  I=Cl. 
coociFEBA  f.  EXTENSA  {Hffm,),  Fertile.  Eightly  referred  to 
this  by  Acharius  in  Meth.  p.  832 ;  but  not  distinguished  by 
other  lichenists.  E,  L,  M=Cl.  gocciesba,  var.  asotea  {AchS). 
FertDe  and  characteristic.  Distinguished  by  Acharius  in  L.  17. 
p.  538.  Along  with  these  there  is  also  a  fine  specimen  of  CI.  cocci" 
feraf.  epiphylla,  Fr.,  which  has  neither  been  figured  nor  described 
by  Dillenius. 

F.  8.  Coralloides  scyphiforme  gracile,  marginibus  serratis, 
p.  84.  A,  B  =  Cladokia  nioEiATA,  Hffm.,  f.  simplex.  Fertile. 
G=fl  PBOLiPEBA.  Sterile;  but  is  not  present  in  hb.  Dill. 
Bightly  identified,  except  by  Fries,  who  refers  C  to  07.  verti^ 
cillaia. 

F.  9.  Coralhides  scyphiforme,  marginibus  radiatis  et  foliatis, 
p.  85.  A,  B=Clai)onia  soBOLiFEBA,  DtfZ.  Fertile.  The  spe- 
men  is  broken  up  into  fragments.  Erroneously  supposed  by 
LinnsBus  to  represent  his  Lichen  comucopioides,  in  which  he  has 
been  followed  by  most  other  authors. 
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•    E*  10.  CbfvKoufef  Myphk  graciUbus  tubiformibii0,Fediciilflm 

folio,  p.   85.      AssGlULDOKULFnCBBIiiTA   f.  TUBJBFOBMIS,  Sffm. ; 

^^  megaphyllay^  Coem.  Sterile.  Not  distingiiiBbed,  except  by 
Hudson,  Fl.  Angl.  ii.  p.  552,  b.  n.  Lichen  fiUformis^  from  the 
following.  B=Cl.  macilenta  f.  FiLiFOiuas  (iSin.).  Of  this  there 
is  no  specimen  in  hb.  Dill. ;  but  as  he  describes  the  plant  as 
having  the  apothecia  *^  ezilia,  coccinea/'  it  is  no  doubt  referable 
to  this  form ;  and  has  been  correctly  identified  by  Pries. 

P.  11.  Corallaides  scyphis  humilibus,  intusfuscis,  p.  86,  =  Cj[(A- 
BONiA  FiHBBiATA  f.  sxiLis  (Ach,).  The  Specimen  figured  is 
broken  up  into  fragments,  upon  which  only  two  or  three  almost 
sessile  apothecia  are  yisible.  Bightly  distinguished  by  Acharius 
in  Meth.  p.  338,  s.  n.  JBaomycea  jpyxidatus,  /3  eailu,  the  name 
pygnuBa  given  it  by  Fries  in  Index  DilL  being  consequently 
superfluous. 

•  E.  12.  Coralloidet  scyphiforme,  f  oliis  alcicomiformibus  cartila- 
ginosis,  p.  87.  AssCladokia  ALCicoBias  {Lghfi.).  The  speci- 
tnen  in  hb.  Dill,  is  infertile,  the  one  figured  with  apothecia  haying 
been  taken  from  some  other  source.  B= Cl.  CEBTicoairis  (^A.)« 
Two  specimens,  infertile.  Hitherto  not  rightly  identified,  having 
been  included  by  Lightfoot  under  the  preceding,  and  referred  by 
Acharius  in  Meth.  p.  350,  to  his  var.  cladomorpin,  C=:Cxtba- 
BiA  Dblisxi  *pastigiata,  Del,  Sterile.  This  has  not  previ- 
ously been  determined.  D=5Clado¥IA  squaicosa  f.  gttoullata 
(Del.).    Infertile.    Now  for  the  first  time  identified. 

E*  13,  Coralloides  scyphiforme  serratum  elatius,  caulibus  gra- 
cilibuB  glabris,  p.  88.  A,  B^Glabonia  obaoilis  (htbbida), 
Ach.  Fertile*  C,  J)^Cl,  obacilis  f.  chobdalis,  Flk.  Sterile. 
Both  of  these  have  for  the  most  part  been  rightly  determined  by 
authors.  E»sCl.  cbispata f. obtbabi-bpobmis  (Del)  (=  Cfl.Jur^ 
eata  f.  wherigpata^  Coem.  Clad.  Belg.  n.  200).  Sterile.  Beferred 
by  Acharius  to  his  var.  eladomoidet  of  Oladina  amauroeraa^  with 
which  it  has  nothing  in  common. 

Series  II.   Species  with  imperfect  scyphi. 

Tab.  XV.,  Dill.  Hist.  Muse. 

E.  14.  ChralloideM  vix  ramosum,  scyphis  obscuris,  p.  90.  Aa 
Cladokia  KACtLXKTA,  Hffm.  Fertile.  The  specimen  figured  has 
the  apothecia  denigrate  in  hb.  Dill.    This  is  the  Lichen  comutut 
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of  Hudson  and  the  older  British  lichenistB,  but  not  of  Linnieus, 
Acharius,  and  modem  authors.  B,  Gs=Cl.  macilekta  f.  clayata 
(Aeh.),  Sterile.  Of  B,  the  specimen  figured  is  not  in  hb.  Dill., 
where  its  place  is  represented  by  a  single  sterile  podetium  of  Cfl. 
gracilis  *eamuia  (L.).  D,  E=Cl.  bjtboovkvtjl,  2^yL  Sterile. 
Erroneously  referred  by  Pries  to  Thamnolia  vermicularU  (Sw.). 
E=Cl.  bellidifloba  {Ach.),  Spermogoniiferous.  Also  errone- 
ously supposed  by  Pries  to  represent  Gl,  decortica,  Plk. 

P.  15.  CoralUndei  scyphiforme,  ossis  femoris  £Ekcie,  p.  91.  As= 
CLADOirtA  BELLIDIFLOBA  (Ach,),  Pertilo ;  but  with  denigrate 
apothecia.  B=f.  testita  {Ach.).  Pertile ;  but  with  decelerate 
(brownish)  apothecia.  This  latter  was  correctly  identified  by 
AchariuB  in  L.  U.  p.  641,  but,  very  singularly,  was  referred  by 
Pries  in  Index  Dill,  to  CI.  comuta.  Neither  of  the  specimens 
figured  are  in  hb.  Dill.,  having  been  copied  by  him  from  those  in 
hb.  Sherrard. 

P.  16.  C7(oraZ/(7t<feff  scyphiforme  comutum,  p.  92.  AssCladoitia 
FiMBEiATA  f.  DEimouLATA,  Flk.  Of  this  there  are  several  sterile 
podetia.  Not  distinguished  by  authors  from  the  two  following. 
B,  D,  E=Cl.  FiMBBiATA  *  iTEMomrA  (Ach.),  Coem.  CI.  Belg. 
n.  77.  Different  states,  more  or  less  evolute,  of  which  D  is 
fertile.  C,  P,  G=Cl.  fimbbiata  f.  badiata  (Ach.),  Coem.  CI. 
Belg.  n.  68.  Typical,  but  sterOe.  To  this  last  all  the  above, 
with  the  exception  of  C,  are  referred  by  Acharius  in  Syn. 
p.  266. 

P.  17.  Coralloides  comucopioides  incanum,  scyphis  cristatis, 
p.  94=CLAnoiriA  macilenta  f.  folydaotyla,  Flk,  Sterile,  and 
somewhat  atypical.  This  is  Lichen  ventricosus  of  Hudson,  PL 
Angl.  p.  467,  and  is  doubtftilly  referred  by  Acharius  in  Syn. 
p.  273,  to  Cenomyce  aparassa^Cladonia  squamosa,  Hffm.  By 
Pries  A  is  rightly  identified,  but  B,  C  are  erroneously  regarded  as 
varieties  of  CI.  cameola. 

P.  18.  Coralloides  crassius  subincanum,  calicibus  dentatis, 
p.  96.  AsCladoitia  magilenta,  JBjffm.  Atypical.  A  larger 
state,  approaching  to  f.  clavata,  Ach.,  of  which  there  are  two 
sterile  specimens.  Hitherto  erroneously  supposed  to  represent 
Cladonia  deformis^  Hffm.  Of  this  there  is  no  specimen  in  hb.  Dill., 
though  I  think  I  have  seen  something  similar  in  one  of  the  older 
herbaria. 

P.  19.  Coralloides  ramulosum,  tuberculis  coccineis,  p.  96.  A, 
B,  O^CLAnoiOA  bacillabis  (Aeh,).     Pertile,  but  fragmentary 
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specimens,  of  which  the  figs,  of  A  and  B  are  by  no  means  good ; 
whence  Acharius,  in  Sjn.  p.  268,  refers  these  to  his  Chnomyee 
digitata^  yar.  moMtroia.  Along  with  these  is  a  small  specimeny 
neither  figured  nor  described  by  DiUenius,  which  Nylander  calls 
Oladonia  piiyrea  f.  Mcabridula,  NyL  ''Forma  divaricatola, 
accedens  versus  01,  eotymbosulum,  NjL  in  G.  Wright,  L.  Cub. 
ser.  2.  n.  93  (Flora,  1876,  p.  660)."— iV>Z.  in  liU, 

F.  20.  Coralloidci  parum  ramosum,  tuberculis  fuscis,  p.  97,» 
Cladokia  pittbba,  Mk,  Fertile  and  quite  typical,  though  the 
specimen  figured  is  broken  up  into  fragments.  Erroneously 
referred  by  authors  to  07.  degeneranSy  yar.  anomaa  (Ach.). 
Along  with  this  in  hb.  Dill,  is  a  fertile  specimen  of  Cladoniagra^ 
eilis  f.  chordalit^  Flk.,  marked  *'  cauliculis  glabris." 

Order  III. 

Branched  fruticulose  species,  acute  at  the  summits,  multi- 
fariously divided. 

Series  I.    Tubulose  species. 
Tab.  XVI.,  Dm.  Hist.  Muse. 

F.  21.  Corattoides  perforatum  majus,  moUe  et  crassum,  p.  98,=s 
Cladina  tjkciaxis  (Zr.),  ?ar.  adukoa  (Ach,).  Sterile.  A  is  very 
sparingly  spermogoniiferous. 

F.  22.  Coralloidet  perforatum  minus,  moUe  et  tenue,  p.  99. 
A,  C,  DssCladiita  uiTOiALis  (X.).  Sterile,  of  which  A  is  a 
smaller  state.  BsCladoioa  oeisfata  {Ach.).  Sterile.  The 
small  specimen  in  hb.  Dill,  consists  of  only  a  very  few  podetia. 
Not  rightly  distinguished  by  lichenists  from  the  preceding  and 
the  following.  E,  F,  G.  Of  these  there  are  no  specimens ;  but 
they  apparently  represent  small  states  of  f.  dbtusata^  Ach.  H=3 
Clajdonia  subsquamosa,  Nyl.  Sterile.  Not  hitherto  correctly 
identified,  and  quoted  only  by  Acharius  in  L.  U.  p.  559,  as  var. 
attenuata  of  CI.  tmcialis. 

F.  23.  Coralloides  pulchrum,  geniculis  acetabuliformibus  crispi- 
foliosis,  p.  100,=Clado»ia  oeispata  f.  ventbicosa  {Del.). 
Stenle.  Of  this  there  are  two  fine  specimens,  sparingly  spermo- 
goniiferous. Erroneously  referred  by  Fries  to  CI.  vertieillariSf 
Badd.,  and  by  Krempelhuber  to  01.  JDilleniana^  Flk. 

F.  24.  Coralloides  imperforatum,  comiculis  brevissimis  crispis 
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p.  100,s=CLADnrA  imrciAXis  £  obtttsata,  Ach.  Typical,  but 
Bterile.  Three  specimena  are  present  in  hb.  Dill.  Doubtfully 
referred  by  Friea  to  Cladia  aggregata  (Sw.),  in  which  he  is  followed 
by  Erempelhuber. 

7.  25.  Corallaidei  sparBum,  caulibus  tortuosis  et  spinosis, 
p.  IOIjSsCladokia  ptjbcata,  var.  bac£M0Ba  f.  spikosa  (Huda,). 
Fertile.  Of  the  specimen  figured  there  are  only  a  few  podetia 
present. 

P.  26.  Corattoides  comiculis  longioribns  et  rarioribus,  p.  102, 
ssCladoitia  rxTBCATA  (siTBULATA,  L.),  Bfm.  Fertile.  The 
figures  do  not  appear  to  have  been  made  from  any  of  the  three 
specimens  in  hb.  Dill. 

F.  27.  Coralhides  comicuUs  brevioribus  et  crebrioribus,  p.  104. 
A,  B=  CitAi)oinA  niBCATA,  Hfm.  Sterile.  The  specimens  have 
no  basal  leaflets  as  in  the  figures ;  and  A  is  a  young  atypical 
state.  C»Cl.  PiracATA,  var.  kacbmosa,  Flh.  Fertile.  D= 
Cl.  nniCATA,  var.  BEcrBTA  (fffin.).  Sterile.  E  =  Cl.  acu- 
MiiTATA  (Aeh,\  Norrl.  An  old,  sterile,  fragmentary  specimen 
(atypical).  The  figure  is  by  no  means  characteristic ;  so  that  it 
has  not  hitherto  been  determined. 

F.  28.  Coralloides  minimum  fragile,  Madrepor®  instar  nascens, 
p.  107,=PTO3iroTHELiA  PAPiLLAEiA  {Ehr%,).  Sterile.  The  spe- 
cimen figured  is  in  hb.  Dill,  broken  up  into  two  portions. 

F.  29.  Coralloides  montanum  fruticuli  specie,  ubique  candicans, 
p.  107.  A,  B  =  Cladika  BAKGiFERDfA  (X.),  of  which  B  is 
fertile.  C,  D=young  states  of  the  same.  E,  F=Cl.  stlvatica 
f.  ALPESTBis  (i.).    Sterile. 

F.  30.  Coralloides  fruticuli  specie  candicans,  corniculis  rufes- 
centibus,  p.  110.  A=*Cladohia  PUNGEifs,  Flk.  A  young 
sterile  state.  B=CLAi)nrA  stlvatioa  {Hfm,).  Typical  and 
fertile,  C,  D  =  *  Cladobtia  pttkgens  f.  poliaoea,  FIL,  of  which 
D  is  fertile.  This  last  was  rightly  identified  by  Fries  in  Index 
DiU. 

Series  II.    Fruticulose  species,  BoHd  or  not  tubulose. 

Tab.  XVII.,  Dill.  Hist.  Muse. 

F.  31.  Coralloides  fruticuli  specie  fuscum,  spinosum,  p.  112. 
A=  Cetbabia  aculbata,  var.  hispeda  (Lghft,).  B  =  C.  aculeata 
f.  AOANTHELLA  (Ack).    There  is,  however,  along  with  this  lattey 
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a  Bpecimen  of  (7.  acuUata  Bufficientlj  typical.    All  tlie  Bpecimens 
are  sterile. 

E.  32.  Cordlhides  tenuiBsiinum  nigricans,  mundi  muliebris 
instar  textum,  p.  113,s=Pabmelia  lanata^  var.  beticulata 
(Wulf.y  Aptly  compared  by  DiUenius  to  ''black  lace."  The 
Bpecimen  is  small  and  infertile.  Beferred  by  Acbarios,  in  Meth. 
p.  304,  to  bis  Chmicularia  latMxta^  and,  very  strangely,  by  Fries  in 
Index  Dill,  to  Bacodium  rupestre  (Pers.). 

F.  33.  Coralloides  crispum  et  botryforme  alpinum,  p.  114,= 
STBEEOCAXTLOir  i)EinTi)ATTTM,  File.  The  Specimen  figured  is  broken 
up  into  three  portions,  one  of  which  is  sparingly  fertile,  though 
'' cephalodia "  and  also  Sirosiphon  aaxtcola,  ^'^-9  Ai^  present 
in  idl.    Sightly  identified  by  Fries. 

F.  34.  Coralloides  alpinum,  Corallinae  minoris  &cie,  p.  116- 
A,  B=Sph£bophobok  pbagile  (L.).  Sterile.  Hitherto  not 
determined  by  authors.  C^S.  compress  um,  Ach,  Typical  and 
fertile. 

F.  35.  Coralloide*  cupressiforme,  capitulis  globosis,  p.  117,= 
Sphjebophobok  coballoipes,  Fer9.  A  »  young  state.  B  =a 
mature  state.    C= fertile  state. 

F.  36.  Goralloidea  Coralii  minimi  facie,  p.  118,=LECAiroBA 
TBiJTicuLOSA,  Fversm,  In  the  small  fragment  in  hb.  Dill.,  from 
the  Ural  mountains,  the  apothecia  are  immature,  without  any 
spores ;  but  judging  from  its  other  characters,  it  seems  entirely  to 
belong  to  this  species.  Erroneously  referred  by  Fries,  the  only 
author  who  has  sought  to  identify  it,  to  Siphula  eeratUes. 

F.  37.  Coralloides  comiculatum,  Fuci  tenuioris  fiicie,  p.  118,= 
Fabmelia  tbistis  (Weh,).  Fertile.  The  specimen  figured  is 
broken  up  into  two  portions. 

F.  38.  Coralloides  fasciculare  verrucosum  et  veluti  siliquosum, 

p.  119,s=BAMALnrA  CUSPIDATA  f.  COBNUATA  (-4cA.),  of  wMch  A 

(sLiCHEK  srLiQUosvs,  Suds.)  is  Bpermogoniiferous  and  B  is 
fertile.  Generally  referred  by  later  authors  to  £.  scopuhrum 
(Eetz.). 

F.  39.  CoraTloidea  fasciculare  tinctorium,  Fuci  teretis  facie, 
p.  120,=EoocELiiA  TiNCTOBiA,  DC.  The  four  specimens  figured 
are  present  in  hb.  DUl.  Of  these,  A=young  state ;  B  =  mature 
state,  with  soredia ;  0= mature  and  esorediate  state ;  D=fertile 
state. 
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G-enuB  YI.  Licheztoides. 

Order  I.    Aphjllous  species,  merely  crustaceous. 

Series  I.    Taberculose  species. 

Tab.  XVni.,  Dfll.  Hiflt.  Muse. 

T.  1.  Liekenoidesi  crusta  tenuissima,  peregrinis  yelut  litteris 
inscripta,  p.  126.  As=Opeobijpha  tabla.  f.  siqnata,  Ack.  The 
specimen  is  but  poorly  represented  by  tbe  figure.  B=  Qbaphis 
SOBIPTA,  Ach.  A  state  referable  to  f.  divaricata,  Leight.,  rather 
than  to  any  other  form.  The  figure  here  is  also  bad.  Both  have 
been  referred  by  authors  to  Qraphia  scripta, 

[F.  2.  Lichenoides  punctatum  et  rugosum  nigrum,  p.  125,= 
DiCHJsiTA  BFGOSA,  Fr.  Not  a  lichen,  as  supposed  by  the  earlier 
writers,  but  a  fungus.] 

E.  3.  Lichenoidesle^Toanm, crusta  cinereo-yirescente,  tuberculis 
nigerrimis,  p.  126,=Lecidea  fabasema,  Ach,,  Nyl,  The  speci- 
men figured,  of  which  this  forms  part,  is  broken  up  into  fragments, 
some  of  which  are  referable  to  yar.  elaochroma,  Ach.  There  is  also 
along  with  these  a  specimen  of  Lecidea  disciformis,  Pr.,  with  young 
apothecia.  The  former  is  the  Lichen  aanguinarius  of  Hudson  and 
the  older  British  lichenists. 

F.  4.  Lichenoides  leprosum,  tuberculis  fuscis  et  ferrugineis, 
p.  126,=LBCABroBA  EEBBTJGrsEA  {Huds.),  pro  p.,  and  Anthonia 
ciNirABABiirA,  yar.  KEBMEsisrA  (Sehtjer.).  The  specimen,  of  which 
the  figure  is  yery  poor,  is  in  hb.  Dill,  broken  up  into  two  portions, 
each  of  which  contains  one  of  the  aboye  species.  Of  these  the 
former  has  been  correctly  determined,  except  by  Fries,  who 
refers  it  to  Biatora  vemalis ;  and  the  identity  of  the  latter  was 
first  indicated  by  Turner  in  Trans.  Linn.  Soc. 

F.  5.  Lichenoides  nigro-flayum,  tabulsa  geographic®  instar 
pictum,  p.  126,  =3 Lecidea  aEOGBAPHiOA  {L,),  A  good  charac- 
teristic specimen. 

[F.  6.  Lichenoides  tuberculosum  amoene  purpureum,  p.  127,= 
''  TuBEBCTTLABiA  TULOABis,  TodCy^  which  is  NecMa  cinnabarina, 
Fr.     "  Conidiifera."     Not  a  lichen,  but  a  fungus.] 

[F.  7.  Lichenoides  tuberculosum  compressum  nigrum,  lignis 
putridis  adnascens,  p.  127,=  Htpoitlok  pusoitm  (Fr.).  Also 
not  a  lichen,  but  a  fungus.  There  is  present  also  another  fungus, 
viz.  Biatr^e  hullata  (Fr.).] 
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F.  8.  Liclenaides  tartareum  tinctorium  candidam,  tabercnlis 
atris,  p.  128,=Lecidea  mblika  (£phb,),  2^yl,  Sazicole.  The 
specimen  is  in  hb.  Dill,  broken  up  into  yarions  fragments. 
Hitherto  erroneously  referred  to  yarious  species  of  L&canora  and 
Leeidea. 


Series  II.    Scutellate  species. 

F.  9.  Lichenoides  verrucosum  et  rogosum,  cinereum,  glabrmn, 
p.  128,  =  Pebttjsabia  cohmukis,  DC,  pro  p.,  and  P.  fali«ax 
(Pers,),  pro  p.  Both  species  are  present  in  hb.  Dill. ;  and,  as 
observed  by  Turner  and  Borrer,  L.  Br.  p.  189,  the  figure  appears 
to  partake  of  both,  though  the  latter  has  not  been  distinguished 
by  other  authors. 

E.  10.  Lichenoides  leprosum  tinctorium,  scutellislapidum  cancri 
figura,  p.  130,=:LscAiroBA  pabeli^i  (L.).  The  specimen  is 
broken  up  into  yery  small  fragments. 

E.  11.  Lichenoides  candidum  et  farinaceum,  scutellis  fere  planifl, 
p.  131.  As^'  Lepbabia  alba,"  as  pointed  out  in  T.  &  B.  L.  Br. 
p.  63,  note.  BbFebtusabia  olobflipeba  f.  disgoidea  (jS^.). 
C= P.  AMABA  (Ajch.).  Sterile.  This  is  the  Idchen  fagineus,  pro 
p.,  of  the  older  authors.  DssUboeolabia  scbuposa,  Ach.  A 
yery  old  muricole  state.  Along  with  these,  as  obseryed  in  L.  Br. 
h  c,  there  are  fragments  of  Lecanora  athella,  Ach.,  and  a  sterile 
sorediate  specimen  of  some  Periusaria  (from  the  island  of  Pro- 
yidence)  referred  by  T.  &  B.  to  Phlyctis  agelwa, 

F.  12.  Lichenoides  tartareum  farinaceum,  scutellarum  umbone 
fusco,  p.  132, = Lec  ANOBA  T  ABT  ABE  A  (X.).  A  state  with  yermooae 
pulverulent  thallus  and  decolorate  apothecia,  of  which  there  is 
only  a  mere  fragment  in  hb.  Dill.  Beferred  by  Fries  to  his 
Parmelia  sordida^ Lecanora  glaucwna,  Ach. 

F.  13.  Lichenoides  crustaceum  et  leprosum,  acetabulis  majoribus 
luteis,  limbis  argenteis,  p.  132,=Lecanoba  tabtabea  (X.).  Ty- 
pical. Of  this  there  are  two  good  specimens,  well  fruited  with 
crowded  apothecia. 

F.  14.  Lichenoides  tartareum  lividum,  scutellis  rufis,  margine 
exili,  p.  133,>bLecakoba  tektosa  (X.).  Of  this  there  are  also 
fine  typical  specimens  in  hb.  Dill. 

F.  15.  Lichenoides  crustaceum  et  leprosum,  scutellis  nigricanti- 
bus  majoribus  et  minoribus,  p.  133.  A=LE0A]!roBA  atba  {Suds.). 
B  B  Ubceolabia  scBirP0f(\    Ach.    First  identified  by  Turner 


Digitized  by 


Google 


DIXIOHIVB'S  ^  HIBTOBIA  MUSCOBITH.'  565 

in  Tmui.  Lum.  Soc.    The  Bpecimens  of  botb  in  lib.  Dill,  are 
Bufficientlj  typical. 

7. 16.  Lichenoidet  cruBtacenm  et  leprosum,  scutellis  subfuscis, 
p.  184.  A,  BssLboakoba  bvbtubcjl  (L.).  The  Bpecimens  are 
fairlj  characteriBtiCy  the  thalline  margin  in  A  being  entire  and  in 
B  Bomewhat  crenulated.  Ther^  are  also  in  hb.  Dill,  a  specimen 
of  L.  9ubfu9ea^  var.  eoilocarpa^  Ach.  (sazicole),  and  a  fragment  of 
Leeanaraferruginea  (Huds.),  referred  to  in  the  text  as  having  the 
colour  of  the  apothecia  ''  rufuB  Tel  ferrugineua." 

F.  17.  LiehenoideM  erustosum,  orbiculare,  incanum,  p.  135.  A 
=Lecii>sa  oasebcekb  (Dcks,).  Sterile,  of  which  there  are  three 
specimens  (muricole).  Bightly  identified  hj  Dickson  and  subse- 
quent authors.  B=Leoakoba  aAXACTiNA,  Ach,,  as  indicated  hj 
T.  &  B.  in  L.  Br.  p.  65,  although  referred  hj  Fries  to  Parmelia 
eircinata.  The  specimen  is  broken  up  into  a  number  of  mere 
fragments. 

P.  18.  LickefundeM  crustosum,  orbiculis  et  scutellis  flayis, 
p.  186.  A,  C«s Placoditm  mubobitm  {^ffm.).  There  are  several 
specimens  in  hb.  Dill.,  some  of  which  are  fertile.  Seferred  by 
Hudson  and  others  to  Lichen  candelarius,  but  rightly  determined 
by  Acharius  in  L.  TJ.  p.  483.  BssLecawoba  ciTErwA,  Ach. 
Sufficiently  typical,  and  fertile.  Along  with  this  there  is  also  a 
sterile  specimen  of  Leeanara  eandelaria,  Ach. 

Order  11.    Foliose  species. 

Series  I.    G-elatinous  species,  tuberculose  and  Bcutellate. 

Tab.  XIX.,  Dill.  Hist.  Muse. 

[F.  19.  lAchefundei  mm^mvjxi  gelatinosum  crassum,  intestino- 
rum  gyros  referens,  p.  187,=ErvTrLABiA  pltcata,  Oarmich,,  Saw, 
in  Hook,  Br,  Fl,  ii.  p.  896:  Erroneously  supposed  by  Dickson 
to  be  a  lichen,  and  as  such  named  by  him  Lichen  corrugatus  in 
Crypt.  Fasc.  iv.  p.  26,  and  so  referred  by  other  authors  to  the 
genus  Collema.'] 

F.  20.  Lichenoides  gelatinosum  membranaceum  tenue  nigricans, 
p.  188,= Collema  KiaBBSCBirB  (Suds,),  Fertile.  Along  with  it 
is  also  a  sterile  fragment  of  0.  flaceidum, 

[F.  21.  Ziehenoidea  gelatinosum  tenue  reticulatum,  p.  188. 
Although  doubtfully  referred  to  Collema  in  Ach.  Meth.  p.  247, 
B.  n.  Parmelia  sagenaUt^  and  to  Leptogium  in  Ephb.  Gesch.  Litt. 
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Lich.  ii.  p.  517,  b.  n.  L.  reHeulaium^  Mnt.,  the  specimen  in  lib. 
Dill,  is  certainly  not  a  lichen,  but  something  of  an  Algological 
nature;  or  rather,  according  to  Nylander  in  litt.,  it  may  be  a 
8pongillu9  overspread  by  some  small  protococcoid  Alga.] 

P.  22.  Lichenoides  gelatinosum,  lobis  crassioribus  fusco-viridi- 
bus,  p.  138,s=CoLL£MA  FVBYUM,  Ach.  The  specimen  figured  is 
broken  up  into  small  fragments,  of  which  only  one  or  two  are 
very  sparingly  fertile.  Erroneously  referred  by  Borrer  in  E.  B.  S. 
to  his  G,  dermatinum, 

P.  23.  Lichenoides  gelatinosum  atro-virens  crispum  et  rugosum, 
p.  139,=CoLLEMA  GHEiLEFM,  Ach,  Pcrtile,  but  fragmentary. 
This  is  the  Lichen  erispue  of  Hudson  and  our  older  authors,  but 
not  of  Acharius. 

P.  24.  Lichenoides  gelatinosum  atro-virens,  auriculatum  et  gra- 
nosum,  p.  140.  A=;Collbma  fubyttm,  Aeh,  Of  this  there  are 
only  two  sterile  and  somewhat  atypical  fragments,  which  at  first 
I  was  inclined  to  refer  to  C.  auriculatum^  Hffm.  It  is  the  Lichen 
granulatus  of  our  earlier  lichenists.  B,  0= LspToanm  plioatile 
{Ach,),    Pragmentary  and  sterile.    Hitherto  not  determined. 

P.  25.  Lichenoides  gelatinosum  fuscum,  JacobiBtt  maritimie  di- 
visura,  p.  140,=Collema  MEL^iniM  f.  MAsanrALE  {Ruds,).  Per- 
tile.     Small  and  fragmentary  specimens. 

P.  26.  Lichenoides  gelatinosum,  foliis  imbricatis  et  cristatis, 
p.  140.  A,  B,  D=CoLLEMA  TEKAX,  Ach,  Pertile.  The  speci- 
men is  broken  up  into  fragments.  It  is  the  Lichen  cristatus  of 
our  older  lichenists.  C  =  Collema  pflposum  {Bemh.),  Per- 
tile but  fragmentary.  Along  with  these  are  also  two  fragments 
of  Collema  cheHeum^  Ach. 

P.  27.  Lichenoides  gelatinosum  palmatum,  tuberculis  conglo- 
meratis,  p.  141.  A,  B=Colleica  fasoicvlabe  (L,),  Pertile. 
Always  correctly  identified.  Along  with  fragments  of  this  species 
there  are  also  others  of  Collefna  crispum,  var.  ceramoides,  Borr. 
Sterile. 

P.  28.  Lichenoides  gelatinosum,  foliis  angustioribus  tenuifor- 
mibus,  p.  142,=Leptooitjm  fldviatile  {Huds.).  Infertile.  Of 
this  there  are  four  fragmentary  specimens,  which  were  no  doubt 
gathered  by  Dillenius  himself  in  the  streams  of  Snowdon. 

P.  29.  Lichenoides  gelatinosum,  foliis  latioribus  tenuiformibus, 
p.  142.  A,  B= Collema  puevum  f.  tuh^fobmb  (Ajch,),  Ste- 
rile. C.  Of  this  unfortunately  there  is  no  specimen  in  hb.  Dill. 
There  are,  however,  two  fragments  of  another  CbZ2^fna  which  may 
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be  C.  iefuufj  Ach. ;  but  as  both  are  sterile  and  bat  little  eyolute, 
this  is  imcertaiii. 

F.  30.  Lichenoides  pellucidam  f  uscum  corniculatum,  p.  143,  =■ 
liEPToeiTJic  PALMATUic  (Rudt, ).  Fertile.  The  specimen  is  quite 
typical,  though  only  very  young  apothecia  are  present. 

F.  31.  LichenaideM  pellucidum,  EndiTi»  foliis  tenuibus  crispis, 
p.  143.  A,  B=sLkptooiuic  lacebfm  {Sw.),  Typical  but  sterile. 
C«L.  LiLCXBVM  f.  yiHBBiATiTM,  Rfm.  Sterile.  This  is  the 
Lichen  tremelloides  of  Hudson  and  our  older  lichenists. 

F.  32.  Lichenoides  pellucidum,  Latucas  folio  sinuoso,  p.  145,  =» 
liBPToenTM  iCAjaanrKLLXTM  {Sw.),  Sufficiently  typical  and  fertile, 
though  in  several  fragmentary  specimens.  Correctly  referred  to 
this  species  by  Acharius. 

F.  33.  Lichenoides  tenue  crispum,  foliis  parvis  depressis,  p.  145, 
BsLEPToaiuH  snoTATUic  (Huds,),  Fertile.  Several  specimens ; 
but  all,  with  a  single  exception,  sterile. 

F.  34.  Lichenoides  tenue  crispum,  foliis  exiguis  surrectis, 
p.  146.  A=LEPT0Giri£  lacerfm  •  pulvinatfm  mfm.).  Seve- 
ral sterile  fragmentary  specimens.  B  —  Leptogiuh  snruATirii: 
(Suds.)  minus.  Fertile.  Not  distinguished  by  authors  from 
the  preceding.  Along  with  these  are  fragments  of  Collema  chei- 
leum,  fertile,  and  of  G.  crispum^  var.  eeramoideSy  Borr.     Sterile. 

F.  35.  Lichenoides  tenue  crispum  et  veluti  aculeatum,  p.  146, 
«Lbptogitti£  LACEBTJM  *  WLTtsATVU  (Hfm.).  Sterile.  This 
differs  from  34  A  only  in  having  the  lacini®  more  crowded  and 
denticulate.  The  figures,  however,  sub  lift,  I,  m,  n  are  by  no  means 
very  characteristic.    This  has  not  hitherto  been  identified. 

Series  II.    Drier  and  sapless  species,  scutellate. 
Division  I.  ScutellsB  seated  on  a  pedicle. 
Tab.  XX.,  Dill.  Hist.  Muse. 
F.  39.  Lichenoides  glaucum  perlatum,  subtus  nigrum  et  cirro- 
sum,  p.  147.    As=Pabmklia.  pbbli-ta  (L,).     Sterile  and  frag- 
mentary.   B=sP.  PEBLATA  f.  SOBEDIATA,  SchoT,    Infertile.    £e- 
ferred  by  Ach.  in  L.  TJ.  to  his  var.  olivetorum.     C=:Pabmelia 
BoBBEBi,  Turn.      Sterile.      Now  for  the  first  time  identified. 
DsP.  pBBiiATA  (X.).    Typical  and  fertile.     Esa  small  sterile 
condition  of  the  same. 

F.  42.  Lichenoides  glaucum,  foliorum  laciniis  crinitis,  p.  149. 
AbsPabmelia  pebpobata,  Ach.  Typical  and  fertile.  BbPab- 
XBLIA  HYPOTBOPA,  Nyl,  Sterile.  According  to  Nylander  in  litt., 

UJSnS.  JOUBK. — ^BOTANT,  VOL.  IVII.  2  T 
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this  is  a  proper  species,  as  shown  by  the  thalline  reactions^  viz. 
K^  (medulla  fl.  rubr.).  Not  previously  distinguished  by  lichenists. 

P.  43,  Lichenoides  platyphyllum,  marginibus  crinitis,  p.  149, 
=  Pahhslia  coEiriciJLANS,  NtfL  in  hb.  Sorsfield  ?  Of  this  there 
is  only  a  small  sterile  fragment  (atypical)  in  hb.  Dill.,  which 
though  agreeing  in  the  Nylanderian  reactions  with  this  species, 
K(CaCl)+  reddish,  is  necessarily  somewhat  doubtful.  Beferred 
by  Pries  to  P.  hoftentotta. 

P.  44.  Lichenoides  hypotropa  f.  parmata,  Nyl.  in  lift.  Spores 
0009-0*011  millim.  long,  0007-0008  millim.  thick.  The  sped- 
men  in  hb.  Dill,  is  evidently  a  portion  of  the  original  one  in  hb. 
Buddie.  Hitherto  not  distinguished  by  authors  from  P.  jpetfo^ 
rata,  to  which  it  has  been  referred. 

P.  45.  Lichenoides  hispidum  majus  et  rigidius,  scutellis  nigris, 
p.  150.  As=Phtscia  ciliaeis  (i^.).  Pertile.  B,  C=f.  mela- 
KOSTiOTA,  Ach.  "With  spermogones.  D=f.  agsiopa,  Ach.,  a 
young  state.  Some  of  the  apothecia  in  the  type  have,  as  will  be 
seen  from  the  figure,  the  margin  proliferous  and  the  laciniolss 
fimbriated  (f.  actinota^  Ach.). 

P.  46.  Lichenoides  hispidum  minus  et  tenerius,  scutellis  nigris, 
p.  152.  A,  BsFhysoia  lsptalea,  Aeh.  (As=young  and  sterile 
state).  C,  E=Phtscia  tbnella  {Scop.),  D=Ph.  leftalea 
saxicole,  with  thallus  and  apothecia  less  evolute.  Pigs.  C,  E,  have 
not  sufficiently  been  distinguished  from  the  others. 

P.  47.  Lichenoides  quod  Lichen  pulmonarius  minimus,  arbori- 
bus  innascens,  ad  margines  radicatus,  superne  cinereo-fiiscus,  in- 
ferno anthracinus,  receptaculis  florum  fuscis,  Mich.,  p.  154,= 
Phtscia  obscitea,  var.  CHLOAirrHA  {Ach.).  Of  this  there  is  no 
specimen  in  hb.  Dill.    Identified  by  Pries  in  Index  Dill. 

P.  49.  Lichenoides  ceratophyllon  obtusius  et  minus  ramosum, 
p.  154.  A,  BsPaemelia  physodes  (L.\  of  which  A  is  fertile. 
Cs=P.  physodes,  var.  labeosa,  Ach.  Sterile.  DbPaemelia 
cENTBiFiraA  (X.).  Of  this  there  is  only  a  small  and  not  very  cha- 
racteristic specimen,  though  fertile.    Hitherto  not  determined. 

Division  11.    Species  with  the  scutellse  sessile  and  closely 

adnascent  to  the  leaves. 

Subdivision  I.    Leaves  narrower  or  broader,  scutella  (with  a 

few  exceptions)  imicolorous. 

Tab.  XXI.,  Dill.  Hist.  Muse. 

F.  50.  Lichenoides  angustifolium  planum,  crinibus  nigris,  p.  156, 
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=PHT8ciiL  LXUCOHBLA  (Z.).  Of  this  thew  is  only  a  small  ste- 
rile fragment ;  and  the  figure  is  not  very  characteristic. 

F.  51.  Lichenoides  subhirsutmn  teres,  scutellis  parvis  nigris, 
p.  167,=Phtscia  intbioata  (Deft/.),  The  specimen  figured, 
which  is  extant  in  hb.  Dill.,  is  most  probably  a  portion  of  that 
sent  by  Michaeli  to  Sherrard. 

F.  52.  Idehenoidee  comutum  amanim,  snpeme  cinereum,  in- 
ferno nigrum,  p.  167,a=ETEBirrA  fubpubacea  (Z.).  The  speci- 
men figured  is  not  in  hb.  Dill. ;  and  the  two  specimens  which  are 
there  are  smaller  and  sterile,  though  sufficiently  typical. 

F.  58.  Liehenaidee  comiculatum  album  subspinosum,  scutellis 
flavescentibus,  p.  159,=Physcia  villosa  (Ach,).  The  specimen 
said  to  have  been  sent  by  Michaeli  is  not  in  hb.  Dill.,  where  it  is 
represented  only  by  two  fragmentary  lacini»  almost  indetermi- 
nable, one  of  which  is  nearly  quite  naked  with  the  thalline  recep- 
tacle abraded.  Beferred  by  Acharius,  in  Meth.  p.  256,  to  his 
^armelia  eolenaria^  which,  as  indicated  by  Fries  in  L.  E.,  does 
not  differ  from  Physeia  villosa. 

P.  54.  Lichenoides  comiculatum  candidum  molle,  segmentis 
angustis,  p.  159,=ET£BinA  pbttkastbi,  var.  aBACiLis,  Ach.  The 
specimen  is  sterile,  and  the  figure  is  by  no  means  very  characte- 
ristic. Not  identified  by  Acharius,  and  referred  by  Fries  to  var. 
arenaria^  Betz.,  which,  according  to  Th.  Fries,  Scand.  p.  30,  is  a 
form  of  J^.  divarieata  (L.). 

F.  55.  Lichenoides  comutum  bronchiale  molle,  subtus  incanum, 
p.  160.  A=BvEBiaA  PBCiTASTBi  {L.)  (sorediifera).  Sterile. 
BssEamahkapastioiata  (P(W*.).  Fertile.  C,  Dsa  young  states 
oiEvemia  prunastriy  Ach,  EssB.  pollinabia  f.  httmilis,  Aeh. 
F,  Gh,  I.  Of  these  there  are  no  specimens  in  hb.  Dill.,  nor  are 
any  figs,  given ;  but  E  probably  asB.  pollikabia,  and  Q-,  Is=B, 

PASTIOIATA.      H  =  ETEBiriA  PBTTKASTBI  f.    BBTTTSA,  Ach.       C,  E, 

H  have  not  hitherto  been  rightly  determined. 

F.  56.  Lichenoides  lacunosum  candidum  glabrum,  Endivia 
crispae  facie,  p.  162.  A=tPLATTSMA  witale  (L.),  There  are 
several  specimens  of  this,  but  all  sterile.  BsFl.  cucuLLATinc 
(Bell.),  Of  this  there  are  only  the  two  sterile  fragments  repre- 
sented in  the  figure.  Not  identified  by  Acharius,  but  correctly 
referred  to  this  species  by  Fries. 

F.  57.  Lichenoides  lacunosum  lacerum,  latius  et  angustiuSi 
p.  163.  A,  B,  C=bBamalika  EVEBirioinEs,  Nyl,  B  is  very  cha- 
racteristic ;  but  all  the  specimens  are  infertile.    The  identity  of 
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this  was  first  pointed  out  hj  me  in  Joum.  Bot.  1872,  p.  73.    D, 
EsB.  POLLiKASiA,  Ach.    Sterile. 

Tab.  XXII.,  Dill.  Hist.  Muse. 

F.  58.  Lichenoides  membranaceum,  tub®  Eallopianes  smulum, 
p.  165,  =  Plattsma  glauoum,  var.  pallax  f.  coralloidka,  WaUr. 
Of  this  there  is  no  specimen,  the  figure  being  copied  from  that 
of  Micbaeli,  with  the  marginal  fimbris  added  from  a  specimen  in 
hb.  Sherrard. 

E.  59.  Lichenaides  longifolium  rugosum,  rigidum,  p.  165.  A, 
BsBamalenta  rsAXiKEA  (X.)  A  young  state.  C=Tar.  ampli- 
ATA,  Aeh,  D=the  mature  and  typical  condition.  All  these 
states,  represented  in  the  fig.  as  occurring  in  the  same  specimen , 
are  to  be  seen  separately  along  with  others  in  hb.  Dill. 

P.  60.  Lichenaides  f  uciforme  tinctorium,  comiculis  brevioribus 
et  obtusioribus,  p.  167,=:Eoccella  pucifobmib,  Aeh,  (minor). 
Various  states,  stunted  and  infertile.  Erroneously  referred  by 
Acharius  in  Syn.  p.  224,  to  B,  phycopsis^  but  rightly  identified  by 
Fries. 

F.  61.  Lichenoides  fuciforme  tinctorium,  comiculis  longioribus 
et  acutioribus,  p.  168,b=SocO£LLA  fxjgipobmis,  Ach.  The  spe- 
cimens are  quite  typical ;  and  in  A,  B,  the  thallus  is,  as  usual,  so- 
rediate.  C,  D  (Tab.  XXIII.),  neither  of  which  is  in  hb.  Dill., 
represent  the  same  species  in  a  fertile  condition. 

Tab.  XXni.,  Dill.  Hist.  Muse. 

F.  62.  Lichenoides  coralliforme  rostratum  et  canaliculatum, 
p.  170.  AsBamalika  oalicabis  {Wffm,).  There  is  also  along 
with  this  in  hb.  DiU.  a  sterile  specimen  of  12.  scoptdofum  (Dcks.) ; 
indeed  the  two  were  generally  confused  by  the  older  authors. 
B  =E.  CALicABis,  var.  subampliat a,  I^tfl,  The  figure  is  not  very 
characteristic  of  the  specimens.  C=E.  fastigiata  (Per*.).  The 
larger  and  more  typical  state.  The  two  latter  have  not  been  dis- 
tinguished by  authors. 

F.  63.  Lichenoides  segmentis  argutioribus,  ad  margines  verruco- 
sis et  pulverulentis,  p.  172.  AssBamaluta  pabtiotata  f.  Hizrv- 
tula,  Ach.  A  young  state.  B,  C=E.  pabikacea  (L,).  Sterile. 
D,  £=B.  PABiKACEA  f.  PHALEBATA,  Aeh.  All  rightly  determined 
by  Acharius  in  L.  TJ.  p.  607. 

F.  67.  Lichenoides,  quod  Lichen  terrestris  fuscus  hirsutus  asper 
receptaculis  florum  atro-rufis  coronatus,  Mich.  p.  174  Of  this  there 
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is  no  specimen  in  hb.  Dill.,  who  copies  simply  the  fig.  of  Michaeli, 
which  Acharius,  in  Meth.  p.  302^  refers  to  (Oomieularid)  Cetraria 
aculeata. 

Subdivision  II.    Species  with  the  leaves  closelj  adnascent,  and 
the  scutellffi  unicolorous  or  bicolorous. 

F.  68.  Lichenoides  tenuissimum,  scutellis  exiguis  miniatis, 
p.  175,=BL£OAjroBA  ELEGANS  (Link)  (minor).  There  is  no  spe- 
cimen present ;  but  there  can  be  little  doubt  that  authors  have 
rightlj  referred  it  to  this  species. 

F.  69.  Lichenoides  angustifolium  fuscum,  scutellis  pullis,  p.  175, 
ssPhtscta  aquila  (Ach,).  Of  this  there  are  two  typical  and 
fertile  specimens. 

F.  70.  Lichenoides  cinereum,  segmentis  argutis  stellatis,  scutellis 
nigris,  p.  176.  A,  B  =s  P.  aipolia  f.  acbita, -4cA.  Fertile.  Eightly 
determined  by  Acharius  in  L.  U.  p.  478.  C=P.  c^sia  (Bfrn,). 
Fragmentary  and  sterile.  Not  sufficiently  distinguished  from  the 
preceding  by  authors. 

F.  71.  Lichenoides  glaucum  orbiculare,  segmentis  latiusculis, 
scutellis  nigris,  p.  177.  A.  There  are  two  small  specimens  of  this, 
of  which  one =Pht8cia  PULVEBTJLENTA  (Schreb,)f  and  the  other 

=  P.  STELLAEIS  (L,),      B  =  P.  PULVEEULENTA  f.  AEGTPHJBA,  Aoh. 

C=P.  PiTTEEA  (Ach.),  Infertile.  Along  with  this  is  also  a  ste- 
rile fragment  of  P.  speciosa  (Wulf.)  from  Virginia.  D=P.  pttl- 
YEETTLENTA  f.  PAJTNiFOBMis,  Orotnb.  Sparingly  fertile.  With 
the  exception  of  A  pro  p.  (P.  jpulverulenta),  the  others  have  not 
hitherto  been  determined. 

F.  72.  Lichenoides  viride,  segmentis  angustis  distortis,  scu- 
tellis pullis,  p.  178.  AsaPHTsciA  ttlothbh  (Ach.).  Fertile. 
B=P.  OBSCUBA,  var.  tibella,  Ach.  The  specimens  of  both  are 
fragmentary,  much  worn,  and  with  difficulty  determinable.  This 
latter  has  not  been  distinguished  by  lichenists. 

Subdivision  III.    Leaves  closely  adnascent,  moderately  broad 
(except  n.  81). 

F.  78.  Lichenoides  tenue  et  molle,  Agarici  facie,  p.  179,=Coc- 
OOCABPIA  plumbea  (Lghft.)  The  specimen  figured,  though  frag- 
mentary, is  sufficiently  typical  and  fertile.  Along  with  it  are 
two  specimens  of  Pannaria  ruhiginosa  (Thnb.),  which  were  pro- 
bably added  at  a  later  period. 

F.  74.  Lichenoides  cartilagineum,  scutellis  fulvis  planis,  p.  179, 
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bSquamabia  CBAS8A,  DO,    Of  this  there  are  four  Bpecimens,  all 
of  which  are  typical  and  fertile. 

E.  75.  Lichenoides  imbricatum  YiridanB,  Bcatellis  badiis,  p.  180. 
A = Fabmelia  cokbpsbsa  (Uhrh.),  Typical  and  fertile.  B = Fab- 
MELiA  COKSFEBSA  f.  iBiDiATA,  Atizi,  Fertile.  Along  with 
this  latter  there  is  also  a  small  specimen  of  P.  eentrifuga  (L.), 
from  which'  the  preceding  was  not  distinguished  by  our  earlier 
lichenists. 

E.  76.  Lichenoides  vulgare  sinuoBum  foliis  et  scutellis  luteis, 
p.  180.  A,  B,  C=aFHTSciA  PABiETiNA  (L,).  Fertile.  (B=s 
Bpermogoniiferous  state).  Along  with  these  there  are  also  two 
fertile  specimens  of  f .  viridescens. 

E.  77.  Lichenoides  olivaceum,  scutellis  Iffivibus^  p.  182.  A=: 
Fabmelia  olitaoea  (L.).  Typical  and  fertile.  B«=F.  fttligi- 
KOSA  (iV.).  Infertile.  C.=P.  sijbattbifbba,  JV^^.  Sterile.  The 
last  two  have  not  hitherto  been  determined. 

E.  78.  Lichenoides  olivaceum,  scutellis  amplioribus  verrucosis, 
p.  184.  A,  B=Fabmelia  exabpebata  (Ach.),  of  which  B  is 
fertile.  In  addition  to  the  two  specimens  figured,  there  are  seve- 
ral others  very  fragmentary  and  scarcely  determinable.  Bightly 
referred  to  this  species  (s.  n.  ft  aspidota)  by  Acharius  in  Meth. 
p.  214. 

E.  79.  lichenoides  KcetahvliB  cutaneis  et  rugosis,  p.  185, « 
Fabmelia  acetabulum  {NecJc,),  There  is  no  specimen  in  hb. 
Dill.,  the  one  figured  beinpf  taken  from  hb.  Sherrard. 

E.  80.  Lichenoides  saxatile  tinctorium,  foliis  pilosis  purpureis, 
p.  185,=Fahmelia  saxatilis,  var.  omphalodss,  Ach.  There 
are  no  specimens  of  B,  C,  D  ;  and  A,  of  which  a  portion  is  deli- 
neated in  the  figure,  is  infertile.  D  is  evidently  a  smaller  state 
with  young  apothecia. 

E.  81.  Lichenoides  tinctorium  atrum,  foliis  minimis  crispis, 
p.  188,==Flattsma  Eahlunekse  (X.).  Of  this  there  are  only  a 
very  few  fragments  in  hb.  Dill.,  upon  which  one  or  two  young 
apothecia  are  visible. 

E.  82.  Lichenoides  tinctorium  glabrum,  vesiculosum,  p.  188,= 
Flattsma  olaucum  f.  ampullageum  {L.),  There  is  no  speci- 
men present ;  and  as  the  figure  is  inserted  in  its  place,  as  in 
other  similar  instances,  there  seems  never  to  have  been  a  speci- 
men.    But  vide  Withering,  Arr.  iv.  p.  68. 

E.  83.  Lichenoides  vulgatissimum  cinereo-glaucum,  lacunoBum 
et  cirrosum,  p.  188.    AssFabmelia  saxatilis  (2^.).    Typical, 


Digitized  by 


Google 


573 

but  sterile.  BsP.  baxltilis,  yar.  bjtloatjl  (2by/.)-  VetfUle. 
Oy  DsP.  8AXA.TILIS  f.  rc7BFU]iA.0SA,  SohiBr.  The  last  two  have 
not  hitherto  been  distinguished.  Along  with  D  is  a  fragment  of 
Flaiymta  diffwum  (Web.),  lignicole. 

On  the  same  sheet  as  the  abore  is  a  specimen  named  Miiscus 
arboreus  licheniformis  purpurascens,  Bay,  Sjn.  ii.  p.  23,  n.  8,ss 
Pabmelia  saxatilis,  yar.  sulcata  (TayZ.).  Infertile,  with  the 
iballus  abnormally  (through  maceration)  of  a  purplish  colour. 

Subdiyision  lY.  Leaves  closely  adnascent,  broader. 

F.  96.  Lichenoides  Endiviie  foliis  crispis  et  splendentibus,  subtus 
nigricaniibus,  p.  192.  A  a  Plattsma  glauovh  (L.).  Sterile  and 
sorediate  at  the  margins.  Bssa  smaller  state  with  the  laciniao 
suberect. 

E.  97.  Idehenaides  caperatum,  e  rosaceo,  expansum  e  sulphureo 
virens,  p.  193.  AsPabhella  cafb]iata(X.).  Infertile.  Ba 
smaller  state.  Csfertile  condition.  Yar.  rufeeeeneyDili,  p.  195, 
is  not  in  his  hb. 

F.  98.  Licheiundet  laete  yirens,  scutellis  fulyis,  p.  195.  A  a 
BiCAsoLiA  LATEyiBiNS  (Lghtfl).  Typical  and  fertile.  Bssan 
old  state  with  young  apotheda. 

Tab.  XXYI.,  Dill.  Hist.  Muse. 

P.  99.  Lichenoidee  cumatile,  foliis  tenacibus,  eleganter  lacinia- 
tis,  p.  197,=EiOA80LiA  GLOMTTLiFERA  {Lghtf.).  Fertile,  and 
with  the  parasitic  Homodium  holacinum  (Scbser.). 

F.  100.  Lichenoides  fuliginosum  et  pulyerulentum  scutellis 
rubiginosis,  p.  198.  AssStictibta  iuliginosa  {Bcks,),  The 
specimen  figured  is  broken  up  into  two  portions,  both  of  which 
are  fertile.  B,  Cs=S.  limbata  (Sm,),  Two  small  sterile  speci- 
mens are  present. 

Series  III.    More  arid  species,  peltate  and  clypeate ;  the  bracts 
various,  but  not  hoUo w,  nor  scutellate. 

Division  I.    PeltsD  entirely  adnate  to  the  margins  of  the  leaves 
or  their  appendices. 

Tab.  XXYII.,  DiU.  Hist.  Muse. 
F.  101.   Lichenoides  polyschides  villosum  et  scabrum,  peltis 
parvis,  p.  109,=STicTnrA  stlvatiga  (2^.).    The  specimen  inhb. 
DiU.  is  entirely  sterile.    In  describing  and  delineating  the  form 
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and  position  of  the  apothecia,  DUlenius  evidently  paid  little  atten- 
tion to  his  own  dictum  in  p.  200 : — '*  Quantum  yidere  possint 
homines,  si  imaginatione  polleant/' 

F.  102.  Lichenoides  digitatum  cinereum,  Lactucss  foliis  sinuosia, 
p.  200.  A,  B,  C,  D = Peltioeba  spubia  (Aeh,).  Yarious  states, 
more  or  less  evolute.  Rightly  identified  by  Acharius  in  L.  XT. 
p.  518.  E=P.  CAifiiTiL  (X.).  Typical  and  fertile.  Along  with 
these  are  also  some  fragmentary  specimens  of  P.  polydactyla. 

F.  103.  Lichenoides  digitatum  rufescens,  foliis  Lactucs  crispis, 
p.  103.  A=Peltigeba  bttfesoens  {Hffm.y  Typical,  and  at 
once  distinguished  from  the  preceding,  as  Dillenius  observes,  by 
the  thallus  being  glabrous  on  the  upper  surface.  B=a  state  with 
the  margins  sparingly  isidiiferous,  but  is  a  bad  specimen  of  this 
common  form  (i.prcetextata,  Flk.). 

Tab.  XXVIII.,  Dill.  Hist.  Muse. 

F.  104.  Lichenoides  subfuscum,  peltis  horizontalibus  planis, 
p.  205.  AbPeltigeba  hobizontalis  {Hffm,)  (minor).  A  state 
closely  approaching  to  var.  muscortimy  Scbser.,  but  with  the  apo- 
thecia  rather  larger.  B=P.  hobizoittalis.  Typical.  C=P. 
SCTJTATA  {Bcks,),  The  specimen  in  hb.  Dill,  seems  to  be  en- 
tirely referable  to  this,  though  infertile  and  otherwise  not  in  very 
good  condition.     Hitherto  not  identified. 

F.  105.  Lichenoides  fuscum,  peltis  posticis  ferrugineis,  p.  206. 
A=NEFHB0Mn7M  L^viGATTTM  {Ach,),  A  Small  but  fertile  speci- 
men. B,  CsN.  L^viGATUM,  var.  fabile  {Ach,),  Sterile.  This 
latter  was,  strangely,  not  identified  by  Acharius. 

F.  106.  Lichenoides  digitatum  laete  virens,  verrucis  nigris  no- 
tatum,  p.  207,s=Peltidea  afhthosa  {L,),  Fertile,  and  a  good, 
characteristic  specimen. 

F.  107.  Lichenoides  cinereum  poly dacty Ion,  p.  207,=Pelti- 
GEBA  FOLTDACTTLA,  Mffni,^  of  which  C  is  sterile.  Of  this  there 
are  several  specimens  suflBciently  typical. 

F.  108.  Lichenoides  membranaceum  pellucidum,  peltis  digitatia 
geminatis,  p.  208,=Peltigeba  foltdacttla  f  fbllucida,  Ach, 
This  is  but  a  state  of  the  type  in  which  the  fertile  lobules  are  gemi- 
nate. 

F.  109.  Lichenoides  parum  virescens,  peltis  nigricantibus  planis, 
p.  208,b  Peltedea  yenoba  (L.).  The  three  fragments  delineated 
in  the  figure  are  present  in  hb.  Dill. 
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P.  110.  Lichenoides  (peltatum  forte)  terroBtre  virescenft,  orbi* 
colatis  mimmis  foliis,  p.  209,BNoBiiAin>iirA  ljbtetibeks  (T.  ^ 
JB,).  There  is  no  specimen  of  this ;  but  judging  from  the  descrip- 
tion (for  the  figure  is  no  guide),  it  may  safely  be  referred  to  this 
species,  as  indicated  by  Fries  in  *  Index  Dill.' 

E.  111.  Lichenoides  rigidum,  Eryngii  folia  referens,  p.  209. 
A=GETBABiJLisLAirDiOA(Z.)-  Typical,  but  sterile.  BssrC.  is-> 
LAiTDicA  f .  DiLATATA,  NottI,  Fertile.  Of  this  there  is  no  spe- 
cimen ;  but  it  is  sufficiently  identified  from  the  figure. 

F.  112.  Lichenoides  Eryngii  folia  referens,  tenuioribus  et  cris- 
pioribus  foliis,  p.  212,=:Cetbabia  islaitdiga,  var.  cbispa,  Ach. 
Sterile.  There  is  no  specimen  in  hb.  Dill.,  the  figure  being 
copied  from  Buxbaum,  Cent.  ii.  t.  6.  f.  2,  tnde  Dill.  I,  o* 

Division  II.    Pileate  species,  with  the  pelt®  on  a  very  short 
pedicle  ^inserted  in  their  centre. 

F.  113.  Lichenoides  pulmoneum  reticulatum  Yulgare,  margi- 
nibus  peltiferis,  p.  212.  A=Stiotapvlmokabia  {L.),  Typical 
and  fertile.  B = young  state.  C  sf.  sobediata.  There  are  also 
several  other  sterile  specimens. 

F.  114.  Lichenoides  pulmoneum  vQlosum,  superficie  scrobicu- 
lata  et  peltata,  p.  216,=Stiotika  scbobicitlata  {Scop.).  Typi- 
cal, but  sterile. 

F.  115.  Lichenoides  damse  comua  referens,  subtus  spongiosum, 
p.  217,=sSticta  DAMjBOOBBTis  {Sw.).  Fertile.  Probably  quite 
typical ;  but  the  specimen  is  broken  up  into  several  portions. 

F.  116.  Lichenoides  comeum,  marginibus  eleganter  fimbriatis, 
p.  218.  A=  Gtbophoba  ctlhtdbica  {L.).  Typical,  with  young 
apothecia.  B=sQ-.  cylindbica  f.  dbntiovlata,  Anh.  Fertile. 
This  is  the  Lichen  proboscideus  of  Hudson  (not  of  LinnaBUs). 

Division  III.    Species  whose  pelts  are  without  a  pedicle. 

F.  117.  Lichenoides  coriaceum  cinereum,  peltis  atris  compres- 
sis,  p.  219,  =s  Gtbophoba  obisea  {Mfm.).  Typical  and  fertile. 
In  hb.  Dill,  there  are  two  specimens,  received  from  Celsius ;  but 
in  hb.  Buddie  is  a  British  specimen  from  St.  Vincent's  Bocks  near 
Bristol. 

F.  1 18.  Lichenoides  rugosum  durum  puUum,  peltis  atris  ver- 
rucosis, p.  118, 3=  Gtbophoba   ebosa  f.   tobbepaota  {Ach.). 
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Fertile.  The  specimen  in  hb.  Dill,  is  not  Britisli,  thongh  this  form 
occurs  in  the  Highlands,  as  long  ago  indicated  in  Lghtf.  '  EL 
Scot.'  p.  862.  Erroneously  referred  bj  Hudson  to  Lichen  pro^ 
hoscideui,  L. 

F.  119.  Lichenoides  atrum,  corii  Fersici  instar  exasperatum, 
p.  220,bGtbofhoba  abctica  {Aeh.).  Fertile;  but  not  very 
typical,  the  specimens  consisting  of  one  small  and  two  firagmen* 
tary  ones. 

F.  120.  Lichenoides  subtus  croceum,  peltis  appressis,  p.  221,bs 
SoLOBiNJL  OBOCEjL  (L.).  The  two  specimens  in  hb.  as  in  figure,  one 
of  which  is  fertile,  are  very  fragmentary. 

F.  121.  Lichenoides  Lichenis  facie,  peltis  aeetabulis  immersa^ 
p.  221,  ss  SoLOBiKA  SJLCCJiTA  (L,),  of  which  A  is  a  young  and  small 
state. 

Series  Y«    Species  of  which  the  peltss  or  scutelhe  bave  not 
yet  been  observed. 

F.  127.  Lichenoides  coriaceum  nebulosum  cinereum  punctatum, 
subtus  fulyum,  p.  223.  A=Eia>oCABPOK  mtkiatum,  yar.  cok- 
PLiGATUic  (Sw,),  Infertile.  Not  distinguished  by  authors  from 
the  following.  B=Bkdocabpon  miniatxtm  (L.).  Typical  and 
spermogoniiferous. 

F.  128.  Lichenoides  imbricatum  luridum,p.  124,=Eni)ocjlbpok 
PLTTTiATiLE  (Web,),  Fertile.  One  of  the  specimens  is  entirely 
of  a  dark  lurid  colour. 

F.  129.  Lichenoides  tenue  pullum,  foliis  utrinque  glabris,  p. 
225,= Gtbophoba.  poltphtlla  (L,).    Sterile,  but  quite  typicid. 

F.  130.  Lichenoides  pullum  supeme  et  glabrum,  inferne  nigrum 
et  cirrosum,  p.  130,=  Gybophoea  poltbbhiza  (JL,),  Infertile, 
but  otherwise  sufficiently  characteristic.  Erroneously  referred 
by  Hudson  to  Lichen  velleus,  L. 

F.  131.  Lichenoides  pustulatum  cinereum  et  veluti  ambustum, 
p.  226,=XJmbilicabia  pustulata  (Z.).  Of  this  there  are  two 
specimens  sterile,  but  quite  typical. 

F.  133.  Lichenoides,  quod  Lichen  pulmonarius  terrestris  cly* 
peatus  minimus  et  indivisus,  yirescens,  Mich.  p.  228,=Ei«rD0CAB* 
PON  Hbdwigh,  Ach,  There  is  no  specimen  of  this ;  but  the 
figures  of  Mich,  and  Dill,  appear,  as  understood  by  authors,  to 
refer  to  this  species. 
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Fig.  134.  Liekenoidet,  quod  Lichen  pulmonariuB  saxatilis  viri- 
diB,  foliis  yix  conspicuis,  Bquamatim  sibi  incumbentibuB,  recepta- 
culis  florum  nigris,  Mich.  p.  228,bLscidea.  lubida,  Ach.  Of 
this  also  there  is  no  specimen  present,  nor  is  the  figure  suffici- 
ently good — though,  in  connexion  with  the  description,  it  most 
probably  denotes  this  species. 

E.  135.  Lichenoidei  glaucum,  squamis  crassis  brevissimis,  HalL 
p.  228.  AssLbcidba  vjesicttlabis  (Hjffm.).  In  hb.  Dill,  there 
is  only  a  yery  small  fragment,  consisting  of  one  or  two  sterile 
squamules  which  apparently  belong  to  this  species.  Hitherto 
not  identified.    B.  Nothing  corresponding  to  this  is  present. 


Af psirnix.    New  Speohs. 
Tab.  LXXXII.,  Dill,  Hist.  Musc. 

F.  1.  Coralloides  perforatum,  corniculiB  brevissimis,  p.  54f4,ss 
Cladokia  pttbcata  f.  TBTTWOATA,  Flk  Fertile.  According  to 
Nylander  in  litt,  this  form  belongs  to  racemosa^  Hffm.  Beferred 
by  Fries  in  Index  Dili,  to  his  Tar.  crittata. 

F.  2.  Lichenoide9  granosum  subglaucum,  tubercnlis  planis  nigri* 
cantibus,  p.  544,=PAiarABiA  lspibiota  (Smmtf.),  The  speci- 
men in  hb.  Dill,  is  very  fragmentary,  but  fertile.  Erroneously 
•  referred  by  Lightfodt  in  Fl.  Scot.  ii.  p.  405,  to  his  Lichen  C(Brth 
leo-ni^ricanSf^JjECiD^A.  tesioulabis,  Sfm. 

F.  8.  Lichenoides  foliis  glaucis  crinitis,  scutellis  amplis  perfo^ 
ratis,  p.  544, = Pabmelia  hypotbopa  f.  pabmata,  NyL  Vide  sub 
t.  XX.  f .  44,  p.  150.  The  specimen  of  this  in  hb.  Dill,  is  quite  iden- 
tical with  that  already  referred  to  in  hb.  Buddie,  but  with  still 
larger  apothecia. 

F.  4.  Lichenoides  comiculatum  rigidum  spadiceum,  p.  545, s 
Plattsma  Bichabdsonii  (Rook.),  Sterile.  The  identity  of 
this  species  with  the  figure  was  first  pointed  out  by  Tuckerman 
in  *  Proceed.  Amer.  Acad.'  v.  p.  898,  and  is  now  confirmed  by  the 
specimen  in  hb.  Dill. 

F.  5.  Lichenoides  coriaceum,  latissimo  folio  umbilicato  et  yer- 
rucoso,  p.  545,=  Gtbophobavbllea  (Zr.).  Sterile.  The  speci- 
men, of  which  the  figure  is  not  at  all  good,  represents  a  very  largo 
and  old  state  of  this  species. 


Digitized  by 


Google 


678 


BEY.  J.  M.  CBOHBIV  OIT  THS  LICHENS  OF 


Tab.  LXXXIV.,DiU.  Hist.  Muse. 

F.  10.  TTsnea  ceratoides  candicans,  glabra  et  odorata,  p.  548, 
aBamalika  ababuh,  Aeh,    Eertile.     Vid,  sub  T.  xiii.  f.  14. 

F.  11.  Lichenoides  platjphyllum,  marginibus  crinitis,  p.  548, 
es  Pabmelia  cobkicttlans,  NyL  Eertile.  Of  this,  as  well  as  of 
the  following  species,  there  are  no  specimens  in  hb.  Dill.,  whose 
descriptions  and  figures  are  made,  as  stated  bj  him,  from  specimens 
in  the  **  Hortus  Siccus  of  Du  Bois.*'  Judging,  howeyer,  from  the 
character  of  the  margins  and  apothecia  as  depicted  in  the  figure, 
and  its  identity  as  affirmed  bj  Dill,  with  t.  xz.  f.  43,  it  is  quit« 
referable  to  the  above  species. 

P.  12.  Lichenoides  lacunosum  rutilum,  marginibus  planis, 
p.  549,=sSticta  aubata,  Aeh.  Sterile.  There  can  be  little 
doubt  that  this,  and  not  SticHna  crocatOy  is  the  plant  figured  and 
described  by  Dillenius,  as  pointed  out  bj  Sir  J.  E.  Smith.  Vide 
Aeh.  Meth.  p.  277. 

Tab.  LXXXV.,  Dill.  Hist.  Muse. 
P.  14.  Oordlloides  dichotomus  gracilius  et  procerius,  eomicuUa 
creberrimis,  p.  549  ,= Cladokia  iubcata  (typical).    Beferred  by 
Pries  to  his  Uvemiafureellaia. 


Conspectus  of  the  Dilleniak  Lichens. 


Family  Collemacbi. 
Tribe  Collemei. 

Collema  fiirvum,  Aeh, 

— ^  furvum  f.  tunsforme  (Aeh,). 

—  pulposum  {Bemh,), 

—  tenaz,  Aeh. 

—  cheileum,  Aeh. 

melsenum  f.  marginale  (JcA.). 

—  nigrescens  (Huds.). 

—  fasciculare  (L.). 
Leptogium  plicatile  {Aeh.), 

fluviatile  (Huds.). 

^—  lacerum  (Sw.). 

—  lacerum  f.  fimbriatum  (Hffin.). 

—  *puWinatum  ( Hffm.). 

—  marginellum  (8w.). 

Family  Lichbnacei. 
Tribe  CaUciei. 

Calidum  hyperellum,  Aeh* 

—  trachehnum,  Aeh, 


Tribe  Sph6Brophorei, 

Sphserophoron  coralloides.  Pert, 
—  compressum,  Aeh, 
fragile  (/..). 

Tribe  Baomyeeteu 

Bnomyces  roseus  (Pers.). 
rufua  f.  rupestris  (Pers,), 

Tribe  StereoeauUi, 
Stereocaulon  denadatum,  Flk, 

Tribe  Cladoniei. 

Pycnothelia  papillaria  (Ehrh.), 
Cladonia  alcicomis  (Lghtf,). 

pyzidata  f.  simplex. 

pyxidata  f.  proUfera. 

fimbriata,  Hffin. 

fimbriate  f.tubseformis  {Hffm.), 

fimbriate  f.  radiate  {Aeh.). 

fimbriate  f.  denticulate,  Flk, 

*—  fimbriate,  var.  exilis,  Aeh* 
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^Cladonia  nemoxyna,  Ach, 

—  pityrea,  Flk, 
acumiData  (Ach,). 

—  TerticUlata,  Hffm, 
'         gracilis,  Ach, 

•  gracilis  f.  chordalis,  Flk. 

subcorauta,  JVy/. 

furcata,  Hffm. 

furcata,  var.  racemosa,  Flk. 

furcata  f.  spinosa  {Huds.). 

furcata  f.  truncata  (Flk.). 

furcata,  var.  recurva  {Hffm.). 

*pungeD8,  Flk. 

puDgens  f.  foliacea,  Flk. 

—  crispata,  Ach. 

crispata  f.  yentricosa  (Del). 

crispata   f,    cetrariseformis 

(Del.). 

squamosa  f.  cucullata  (Del.). 

subsquamosa,  Nyl. 

cariosa  (Ach.). 

—  coccifera  (L.). 

coccifera  f.  ezteusa  (Hffm.). 

coccifera,  var.  asotea  (Ach.). 

bellidiflora  {Ach.). 

bellidiflora  f.  vestita  {Ach.). 

macilenta,  Hffm. 

macilenta  f.  polydactyla,  Flk. 

—  macilenta  f.  filiformis  {Sm.). 

macilenta,  var.  clavaU  (Ach.). 

bacillaris  {Ach.). 

Cladina  rangiferina  (L.). 

sylvatica  (Hjffm.). 

sylvatica  f.  alpestris  (L,). 

—  uncialis  (L.). 

uncialis,  f.  adunca  {Ach.). 

uncialis,  f.  obtusata  {Ach.). 

Tribe  Roccellei. 
Boccella  tinctoria,  DC. 

—  fudformis,  Ach, 

Tribe  Ramalinei. 
Ramalina  arabum,  Ach. 

calicaris  (Hffm.). 

calicaris^  var.  subampliata, 

-ZVy/. 

farinacea  {L.\ 

farinacea  f.  pbalerata,  Ach. 

fraxinea  (L.). 

fraxinea  f.  ampliata,  Ach. 

fastigiata,  Ach. 

fastigiata  f .  minntula,  Ach. 

—  pollinaria,  Ach. 

pollinaria  f.  bumilis,  Ach. 

evernioidesy  Nyl. 


Tribe  UMeeL 
Usnea  florida  (L.)« 

stngo9A,AcL 

hirta  (L.). 

hirta  f.  sorediata. 

dasypoga,  Fr. 

ceratina,  Ach. 

albo-punctata,  Nyl. 

articulata,  Ach. 

Chlorea  canariensis  {Ach.). 

Tribe  AUctcriei. 
Alectoria  jubata  {L.). 

jubata,  var.  chalybeiformis^ 

Ach. 

bicolor  {Ehrh.). 

sarmentosa,  Ach. 

Tribe  Cetrariei. 
Cetraria  Islandica  (L.). 
islandica  f.  dilatata,  Norrl. 

—  islandica,  var.  crispa,  Ach. 

Delisei  *  fastigiata,  Del. 

aculeate  {Mrh.). 

aculeate,  var.  hispida  {Lghtf.). 

aculeate,  var.  acanth^la,  Ach. 

Platysma  Bichardsonii  (Hook.). 

nivale  (L.). 

cucullatum  {Bell), 

glaucum  (!#.). 

glaucum  f.  ampullaceum  (!#.). 

glaucum,  var.  fallax  {Web.). 

^lax  f.  coralloides,  Wallr. 

Tribe  Parmeliei. 
Evemia  furfuracea  (L.). 

prunastri  (!#.). 

prunastri,  var.  gracilis,  Ach.    . 

prunastri  f,  phellina,  Ach. 

prunastri  f.  TetuBaiXAch.). 

— —  divaricata,  Ach. 
Parmelia  perlata  (L.), 
perforata,  Ach. 

—  nypotropa,  Nyl. 

—  bypotropa  f.  parmata,  Nyl. 
— —  comiculans,  liyh 

saxatilis  (L.). 

saxatilis  f.  furfuracea  (£icA«r.). 

saxatilis,  var.  sulcate  {Tayl). 

^—  8axatilis,var.  ompbalodes  (L.). 
Borreri  {Tum.). 

—  caperate  (!#.). 
^—  conspersa  {Ehrh,). 

conspersa  f.  isidiate  (Ami),     . 

centrifuga  (L.). 
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Parmelia  acetabulum,  Keck. 
—  subaurifera,  iVyl. 

olivacea  (L.). 

— ^  ezasperata,  Ach. 

fuligmosa,  Fr, 

lanata  (Ach.), 

lanata,  var.  reticulata  (JVu^.). 

trhtiB  {Wehr,). 

physodes  (L.). 

physodes.  Tar.  Ubrosa,  Aeh, 

Tribe  Stictei. 
Stictina  fuliginosa  (Dcks,). 

limbata  (Sw,). 

sylvatica  (Huds.), 

Lobana  scrobiculata  (Seap.). 

pulmonaria  (L.).' 

pulmonaria  f.  sorediata. 

Sticta  damaecornis  {Sw.). 

aurata,  Ach, 

Ricasolia  glomulifera  (hgktf,), 
Isetevirens  (Lghtf,), 

Tribe  PelHgerei. 
Kepbrbmium  lievigatum  (AeL), 

Iserigatum,  var.  oarile  (Ach,), 

Peltidea  apbthoaa  (L.). 

yenosa(L.). 

Peltigera  canina  (L.)- 
— —  rufescens  (Hffin.). 

spuria,  Ack. 

plolydactyla,  Hffin. 

polydactyla,  f.microcarpa*  JcA. 

scutata  (Dcks.), 

horizontalis  (Hffm,), 

Solorina  crocea  (L.), 
saccata  (L.). 

Tribe  Physciei. 
Ph3rsciaflavicans  (Sto.)- 

yillosa  (Ach,), 

intricata  {Duf,), 

cbrysophthalma  (L,). 

—  parietina  (L.). 
ciliaris  (£#.). 

ciliaris,  f.  melanosticta  (Ach,). 

ciliaris,  f.  amopa  (Aeh.). 

— —  leucomela  (L,), 
pulverulenta  (Schrb.). 

—  pulverulenta  f .  argypbca 
(Ach,). 

pulverulenta  f.  panniformis, 

Cromb. 

pityrea  (Ach.), 

aquila  (Aoh,). 


Pbyscia  stellaria  (L,). 

leptalea  (Ach,\ 

tenella  (Scop. ). 

aipolia  f.  acrita  (Ach.). 

c«Bsia(-H^). 

obseura;Var.  chloantba  (Ach.). 

obscura,  var.  virclla  (Aeh,). 

ulotbrix,  jFV. 

Tribe  Gyrophorei. 
Umbilicaria  pustulata  (L.). 
Gyrophora  arctica  (Ach.). 

cyUndrica  (L,). 

cylindrica  f.  denticulata 

(Ach), 

erosa  f.  torrefacta  (Ach.). 

polypbylla  (L.), 

polyrrhiza  (!#.). 

• grisea  (Bffm,). 

vellea  (!#.). 

Tribe  LeemoreL 
Pannaria  lepidiota  (Smmtf.). 
Coccocarpia  plumbea  (Lghtf.). 
Squamaria  crassa,  DC. 
Placodium  murorum  (Hffm.). 

elegans  (lAnk.). 

Lecanoca  ferruginea  (Muds,). 
'         citrina  (Ach.). 
— —  galactina,  Aeh, 

atra  (Huds,). 

subfusca  (L.). 

friiticulosa,  Eversm. 

parella,  Ach. 

tartarea  (L.). 

— —  ventosa  (L). 

Tribe  Pertusariei. 
Pertusaria  oommunis,  DC. 
fallax  (Pers.). 

—  amara,  Aeh. 

globulifera  f.  disooidea  (5m.), 

Tribe  TheUdramei. 
Urceolaria  scruposa,  Aeh. 

Tribe  Lecide^. 
Ijccidea  lurida,  Ach. 

canescens  (Dcks.), 

vesicularis  ( Hjffm,). 

parasema,  Aeh. 

—  melina  (Kphb,). 

—  geographica  (L.). 
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Tribe  Graphidei.  Tribe  Pyrenocarpeu 

Graphic  scripta,  Ach.  Normandia  leetevirens  (T.  ^  B.)« 

Op^grapha  yaria  f.  signata  (Ach.).        Endocarpon  miniatum  (L.). 

Arthonia  cinnabarinay  yar.  kerme-      miniatum,  yar.   complicatum 

sina  {Sch€Br.).  (Sw,), 

fluviatile,  DC. 

Hedwigii,  Ach, 
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Abbay,  Ber.  B.,  ObBerrations  on  Ha- 
mileia  TaBtatrix,  the  Coffee-leaf  di- 
sease, 173. 

Aberrant  tribes  of  Liliaoeee,  J.  G.  Baker 
on,  405,  407. 

Abies  magnifica,  palisade  cells  wanting, 
649;  nobilis,  leaves  of,  548,  544^; 
Nordroannia,  leader  shoot  of,  548, 
(ftnote)  560,  and  changes  colour, 
leaf  of,  550. 

Absorption  of  rain  and  dew  by  the 
green  parts  of  plants,  313. 

,  Boiissinffault*s  exper.  on,  31 3  ;  by 

epidermis  of  herbaceous  intemodes, 
316 ;  by  leaves  attached  to  branches, 
318 ;  detached  leaves  on  surface  water, 
321 ;  Duchartre*s  exper.,  316  ;  early 
experiments  on,  314 ;  exper.  on  Sym- 
phocaipus,  317;  exper.  showing 
lower  leaves  nourished  by,  319 ;  in- 
troductory remarks  on,  313;  leaf, 
one  part  to  another,  319. 

ikcalypha,  230,  266. 

Aoalyphecs,  228. 

Acarospora  chlorophana,  357. 

Acedilanthus  anticleoides,  473. 

Acer  piotum,  var.  ?,  380 ;  Sieboldiafium, 
var.  ?,  380. 

Achnanthes  brevipes,  12 ;  longipes,  11. 

Achnanthidium  areticum,  11 ;  grumlan- 
dicum,  11. 

Achvrophorus  grandiflorus,  383. 

Addocroton,  221,  265. 

Addothamnus,  212. 

Addoton,  238,  269. 

Adoa,  charac.  of,  334;  guianensis,  383. 

Actephila,  208,  263. 

Aetmostemon,  244,  260. 

Adelia,  230,  262. 

Adenochlsna,  228,  266,  264;  indica, 
228 ;  silhetends,  228 ;  seylanica,  228. 

Adenodine,  204, 230,  264,  266. 

Adenogyne,  243. 

Adenopeltis,  244,  260. 


Adenopetalum,  202,  249,  261. 

Adenophsedra,  229,  231. 

Adenoporium,  221,  266. 

Adenosacme  acuminata,  160:  lonffifo- 
lia,159.  * 

Adenostemma  viscosum,  346. 

Adiantum  pedatum,  389. 

AdiBcus  albicans,  231. 

Adonis  appenina,  var.  davurica,  376. 

Adoxa  moschatellina,  382. 

Adriana,  228,  256,  266. 

Adrianeffi,  228. 

Advantages  of  syringing  plants  in  a 
greenhouse,  326. 

^xtoxicon,  217,  261. 

Agaricus  BellotianuB,  13,  14;  campes- 
tris,  15;  Fdldeni,  13,14;  (Tubaria) 
furfurao6us,14 ;  ocreatus,16 ;  (T.)  pd- 
luddus,  14;  sphsrosporus,  13,  14, 
16;  (Omphalia)  umbdliferus,  18; 
(O.^  umbilicatus,  18;  (Clitopilus) 
undatus,  14. 

Agirta,  239. 

Aglaia,  343. 

Agroetis  alba,  388. 

Agrostistachys,  227,  263. 

Agyneia,  209,  264. 

Ailanthus  glandulosa,  380. 

Alania,  408,  charac.  of,  417 ;  Endli- 
cheri,  417. 

Alchomea,230,  231;  pycnogyne,  231. 

Alchomeopsis,  232,  257. 

Alectoria  bicolor,  (ftnote)  346,  566; 
divergens,  362;  iubata,  var.  chaly- 
beiformis,  (ftnote)  347,  665 ;  jubata 
(prolixa),  666;  nigricans,  351 ;  ochro- 
leuca,  a.  rigida,  351 ;  sarmento8a,564 ; 
sulcatl^  (ftnote)  346. 

Alectoridi,  394. 

Aleuritee,  222,  266 ;  moluooana,  222. 

Algse,  Arctic  Begions,  Dr.  G.  Dickie  on, 
6  ;  summary  of,  12. 

,  Lake  Nyassa,  notes  on,  281. 

Algemonia,  246,  260. 
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Allium  linaare,  388. 

Allinan,  Prof.,  on  probftbleinif  ration  of 
Pinguiculagranoiflora  through  agency 
of  Birds,  157. 

Alopecurns  geniculatos,  388. 

Alphandia,  226. 

Alaophila  Brunoniana,  403. 

AUtonia,  283 ;  theeformifl,  291. 

Amanoa,  207,  208,  260,  261. 

Amanoella,  235. 

Ambullania  {Miers),  333. 

Amiantanthus,  480. 

Amianthium,  411,  chsrao.  o(  478 ; 
angustifolium,  478,  479;  aspericaole, 
475;  Leimanthoides,  480;  musce- 
toxicum,  478 ;  NuttaUii,  481. 

Amomum  aromaticum,  3  ;  maximum, 
3 ;  Bubulatum,  4. 

Ampelidese,  N.  China,  381. 

Ampelopsis  hederaoea,  disks  of,  308; 
Veitchi,  308. 

Amperea,  188. 

Amphiproalonga,  11 ;  Nitssnhioides,ll. 

Amphora  affinis,  11 ;  eunotia,  11 ;  lan> 
oeolata,  11 ;  Leighsmithiana,  11 ; 
oTalia,282. 

jinacjstis  sp.?,  9. 

Anagallis  tenella,  158. 

Anaibaina,  238,  264. 

Ananas  Bravo  (a  kind  of  Screw-Pine), 
34;  sylyestris,  34,  38,  65. 

Anorumia,  413,  charac.  of,  610;  cus- 
pidata,  610. 

Aneuba  japonioa  (absorp.  leaves),  321, 
322,  323. 

Andrachne,  208,  254. 

Androcylium,  409. 

Andro<^mbium,  charac.  of,  441  ;  Bur- 
cheUii,  442,  444 ;  Burkei,  442,  444; 
oircinatum,  442,  443;  cuspidatum, 
442,  444;  Dregei,  442,443;  euoo- 
moides,  442,  448,  444 ;  leucanthium, 
442,  443 ;  longipes,  442,  445 ;  me- 
lanthioidea,  442,  var.  acaule,  442, 
Tar.  striatum,  442 ;  paloetinum,  442, 
445;  punctatum,  442,  443,  445; 
snbulatum,  442  ;  volutare,  442, 443. 

Androsaoe  filiformis,  384;  sazifingi- 
folia,884. 

Anemone  altaica,  376 ;  baicalensis,  376 ; 
oemua,  376,  and  Tar.,  376 ;  flftooida, 
376 ;  hepatica,  375 ;  (Anemonanthea) 
BoB8ii,376. 

Angiosperms,  embryo-sac  of,  619. 

Angostyles,  237,  262. 

Angostylidium,  238,  268. 

Anguillaria,  409,  charac.  of,  451 ;  aua- 
tralis,  452 ;  bi^landulosa,  452 ;  oapen- 
sis,  448  ;  densiflora,  452 ;  dioica,  452 ; 
Hf^yneana,  450 ;  indica,450;  monan- 


tha,  462;  pygmsa, 437;  tenella.  437  ; 
uniflora,  452. 

AnguillariesB,  charac.  of,  409. 

Anisophyllum,  202«  249,  250;  pillu- 
Ufera,250;  serpens,  250;  thymifolia, 
250. 

Anisotaxis,  221,  225. 

Antherioum  calycolatum,  486  ;  Qmeli- 
nianum,  483 ;  pseado-asphodelos, 
487 ;  subtrigynum,  478. 

Anthistiria  ciliata,  388. 

Anthriscus  nemorosa,  382. 

Anthonia  dnnabarina,  var.  kennesina, 
563. 

Anthostema,  188,  201,  203,  248;  orig. 
and  geomph.  distrib.  of,  248. 

Antidea,  diarac.  of,  406, 407, 411, 481 ; 
Fremonti,  480 ;  glauca,  4S2 ;  mexi- 
cana,  483 ;  Nuttallii,  481 ;  sibiricA, 
483 ;  Tolcanica,  482. 

Antidesma,  212,  216,  261,  262,  264. 

Aparisthmnium,  231,  257. 

Aphyllanthee,  charac.  of,  408. 

Aphyllanthes,  408 ;  charac.  o^  423  ; 
junoea,  423 ;  monspeliensis,  4!23. 

Apocynaoen,  338. 
I    Aporosa,  216,  263. 

Arachne,  254. 

Aralia  spinosa,  382. 

Araliaces,  N.  China,  382. 

Arctic  Expedition,  AJg»  of,  6 ;  Fungi 
of,  13 ;  willows  found  in,  360. 

Lichens,  gen.  remarks  on  col- 
lections of,  346 ;  not  food  of  OTiboe, 
349 ;  sixe  of  species  increase  with  al- 
titude, 349;  tables,  geograph.  distrib. 
of,  348. 

Argithamnia,  227,  262,  266. 

ArLsssma  serratum,  yar.,  387. 

Aristolochiee,  N.  China,  386. 

Arjona  belongs  to  Olacaoen,  126,  cha- 
rac. of,  129. 

-— —  appNssa,  131 ;  linearis,  133  ; 
longifolia,  133 ;  natagonica,  130 ; 
pusiUa,  131 ;  rigida^  (ftnote)  129, 
132  ;  nucifolia,  131  ;  tuberoea, 
(ftnote)  129. 

Amocrinum,  408,  charac.  of,  415 ; 
Drummondii,  416 ;  glabrum,  416  ; 
Preissii,  416. 

Aroidese,  N.  China,  387. 

Arthrodactylis,  35 ;  spinosa^  88^  55. 

Arthronia  ph«K>boca,  369. 

Arthrothamnos,  249. 
'    Aruba  (^«62«^),  (ftnote)  149. 
I    AsagroM  caracasana,  476 ;  carieifoUa, 
477;  officinalis,  476 ;  tenuifolia,  477. 

Asarum  Sieboldii,  386. 

Asclepiaden,  N.  China,  384. 

Ascobolus  furfuraceus,  16. 
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Asparagacee  (subord.),  403. 
AsparagtiB  dayuricuB,  887  j  eibbus,  887; 

officinalis,  887 ;  aohoberoidee,  887. 
Aspicolia  roeulata,  859. 
Aspidium  cra^pedosorum,  889 ;  fonica* 

laoenm,  408;    fusdpes,  404;   Bikki- 

mense,  408 ;  tripteron,  890. 
ABpidospermum  tomentoBum,  (ftnote) 

884. 
Asplenium   (Athyrium)    Filix-foemina, 

889  ;  FinlajBonianum,  404;  Hooke- 

rianum,  404 ;  maorophjUam,  404. 
AstragaluB  chinensiB,  881. 
Astrococca,  287,  262. 
AtractyliB  chinenBiB,  888. 
Australia,   OarpeBium  indigenouB    to, 

845. 
Australian  Lichens  (B.  Brown's),  by 

Her.  J.  M.  Grombie,  890. 
AveUanita,  220,  261,  262. 
Asolla  pinnata,  281. 

Baccaurta,  216,  268. 

Baoometra,  409,  cbarac.  of,  446 ;  colu- 

mellaris,  446. 
Bceomyoes    pygidatus,   j8.  exilis,  568; 

roseas,  556 ;  mfus,  556,  557,  f.  ru- 

pestris,  557. 
Bailey,  F.  M.,  Bemarks  on  Carpesium 

as  indigenous  to  Australia,  845. 
Baker,  J.  G.,  and  S.  Le  M.  Moore  on 

Fbia  of  N.  China,  875. 
Baker,  J.  G-.,  Synopsis  of  Colchicaoese 

and     aberrant    tribes  of    Liliace«e, 

405;  Synopsis  of  Hjpoxidaceee,  98. 
Baker,  Sir  Samuel,  on  a  Cyprus  cedar, 

517. 
Balfour,Dr.I.B.,  on  the  genus  Pandanus 

(Screw-Pines),  88. 
Baliospermum,  286,  264. 
Baloghia,  225. 
Barbaretta,  94. 
Barberina,  charac.  of,  298;   antillana, 

294;  celastrinea,  294 ;  crenata,294; 

cubensis,  294  ;  estrellensis,  298 ;  hir- 

suta,  294 ;   lanceolata,  298 ;   ramen- 

tacea,  294;    revoluta,  294;    rham- 

nifolia,  298;    Spruceana,  295;    te- 

trandra,  298. 
Barrotia,  85;    altissima,  88,  53;  ara- 

goensis,  88 ;    Balansie,  38,  42  ;    de- 

cumbens,  38,  (Jd.  £r.)  44 ;  diodon, 

86,  88,  47 ;  Gaudichaudi,  38,  (Ad. 

Br.)  63 ;  macrocarpa,  38,  52 ;  mo- 

nodon,  38,  53;  Pancheri,  38,    {Ad. 

Br.)  57  ;  sph»rocephala,  38 ;  tetro- 

don,  38,  63. 
Bartsia  viscosa,  158. 
Bassia  latifolia,  87. 
Bennett,     A.     W.,     on     Cleititoganiic 


Flowers,  chiefly  Viola,  Oxalis,  and 

Impatiens,  269. 
Bentham,  G.,  Notes  on  Euphorbiaoen, 

185. 
BerberidesD,  N.  China,  877. 
Berberis  aquifolia,  abeorp.  leayes,  819, 

821,  822,  828 ;  chinensis,  877. 
Bergera  Kdnigii,  342. 
Berkel^,  Bev.  M.  J.,  on   Fungi  of 

Arctic  exped.,  18. 
Bemardia,  229,  262 ;  Gardner!,  281. 
Betula  ezalata,  375,  886. 
BetulacesB,  N.  China,  886. 
Bia,2d9. 

Biatora  Temalis,  568. 
Biatorella    (Saroogfue)    simplex,  and 

forms  herpes  and  strepsodina,  860 ; 

^Sporastatia)  testudinea,  860. 
Bidduljphia  aurita,  11. 
Biffnonia    capreolata   (tendrils),  808; 

dioica,  309. 
Bilimbia  hypnophila,  859;  verecunda, 

359. 
Bischofia,  215,  268. 
Blachia,  225, 226,  268 ;  calyeina,  226  ; 

denudata,  226 ;  Pentzii,  226 ;  reflexa, 

226 ;  umbellata,  226. 
Blastema  atrocyanescens,  (ftnote)  350, 

360. 
Bobua,  charac.  of,  308 ;  arborea,  805 ; 

atroyiridus,  804;  baptica,  805;  ce- 

rulescens,    805  ;     cerasifolia,    804  ; 

glaucescens,  305 ;   gracilis,  805 ;  ja- 

ponica,  806 ;  lancifolia,  806 ;  laurina, 

303 ;  Lenormandiana,  804 ;  leptosta- 

chya,  306 ;   lucida,  305 ;    montana, 

305  ;  myrtaoea,  306 ;  neriifolia,  306 ; 

nitida,  305  ,•  oligostachya,  804 ;  pru- 

nifolia,  306 ;  rotundifolia,  305 ;  stra- 

yadioides,     804  ;     theophrastefolia, 

306 ;  Vieillardi,  805. 
Bocquiilonia,  281. 
Bonania,  242,  260. 
BoraginesB,  N.  China,  384;  scorpioid 

cyme  of,  511. 
Borago  officinalis,  exper.  absorp.,  817. 
Borya,  408,  charac.  of,    418;   nitida, 

414 ;  Beptemrionalis,  414. 
Boryese,  charac.  of,  408. 
Bouoerosia  (Purisantha),  168,  charac. 

of,  165 ;  incamata,  166 ;  mamillaris, 

165. 
Brachybotrs  paridiformis,  875,  885. 
Brachypodium  sylyaticum,  888. 
Brachystelma  caudatum,  169  ;  crispura, 

169. 
Branch  Tubers  and  Tendrils  of  Vitis 

gongylodes,  306. 
Bre^nia,  254, 263. 
Bridelia,207,  208,  261,  263. 
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Bromelia  sjlTeetris  (sTnom.)»  34, 38,55. 

Brown,  N.  £.,  Stapeliee  of  Thunberg's 
Herbarium,  with  desoriptions  of  four 
new  genera,  162. 

Bryantia,  25;  butyrophora,  38,  42; 
(Lophoatigma)  oblonga,  38 ;  yiacida 
(Jd.  Br.),  65. 

Bryonia,  absorp.  dew,  323. 

Buellia  (Diplotomma)  alboatra,  364, 
368 ;  anthracina,  368 ;  moriopeis, 
364 ;  paraaema  /3.  musoorum,  (ftnote) 
350,  364,  Tar.  y,  papiUata,  364; 
atigmatea,  (ftnote)  347 ;  Tilis,  364. 

Bulbochete  parrula,  281. 

Bulbooodium,  410,  cbarac.  of,  456; 
atticum,  438 ;  autumnale,  440 ;  Bro- 
tf«ri,  441 ;  oolchicoidee,  441 ;  Eichleri, 
439;  haatulatum,  439;  mthenioum, 
456;  trigynum,  438,  439;  valeari- 
cum,  439;  yemum,  439,  456,  var. 
Teraioolor,  456 ;  yeraioobr,  456. 

Bulbospermum  jaTanicum,  505. 

Bungali  Elachi  (Cardamom),  4. 

Boraaoia,  214. 

Borohardia,  409,  cbarac.  of,  448 ;  mul- 
tiflom,  448;  umbeUata,  448. 

Buxee,  ofaanu:.  of,  200,  205 ;  geogn4>h. 
distsib.  of,  252. 

Buzus,  204v  205, 214^  252 ;  at  an  Order 
by  Baillon,  205  ;  aempenrirena, 
absorp.  leaf,  322 ;  Baboolnmnaris, 
205. 

Odioium  ohiysocephalom,  556 ;  debile, 
556 ;  byperellum,  556 ;  apherooepha- 
lum,  556 ;  aubtile,  556 ;  traehelinum, 
556. 

Galliguaya,  244. 

Callopisma  mydaleum,  356. 

Caloplaca  eelata,  356  ;  oemia,  356  ; 
citrina,  356 ;  el^gana,  369,  Q  tenuis, 
(ftnote)  850,  856,  /3  typica,  355 ; 
ferruginea  fi  nigricans,  357  ;  junger- 
mannitt,  (fbnote)  350,  357 ;  pyracea, 
356  ;  subsimilis,  357  ;  yitellina, 
357. 

Caltha  palustris,  376. 

Calyoopeplus,  188,  201,  203,  248. 

Calystegia  aoetosellifolia,  384. 

Oampanula  hederacea,  158;  punctata, 
384. 

Campanulaoea,  N.  C^ina,  384. 

Campsoa  maoulata,  464. 

Cantnarellus  musigenus,  15. 

Capellania,  235. 

Caperonia,  227,  260,  262. 

CaprifoliacesB,  N.  China,  383. 

Capiella  Bursa  Fastoris,  378. 

Cardamine  raacroph^lla,  378. 


I    Cardamoms  of  Nepal,  3 ;  Hoxbuigh  on, 
I       4- 

I    Carduus,  absoqi.  dew,  323. 
Carex   brericulmis,  888;    dandestina, 
389;     dtgitata,  389;    falcata,  389 ; 
heteroetachya,  389;  japonica,  389; 
notha,  389 ;   pedifonnis,  388 ;   pisL- 
formis,  389 ;  stenophylla,  381. 
Oarissee,  tribe  of,  338. 
Carpesium  cemuum  ?,  345. 
Oanimbium,  240. 
Caryodcndron,  231, 262. 
CaryophjUesB,  N.  China,  880. 
Cedar  of  Lebanon,  yar.  of  in  Cyprus, 

Sir  J.  D.  Hooker  on,  517. 
Cedrus    deodars,    absorp.    leaf,    322 ; 
Libani,  yar.  brorifolia,  518 ;  peculia- 
rities in  geograph.  distrib.  o(^  519. 
CelastrinecB,  206 ;  of  N.  China,  S8a 
Celtis  sinensis,  386. 
Cenomyce  digitata,  yar.  monstrosa,  5G0; 

pleurota,  ^7. 
Centaurea^  fragment  N.  China,  (ftoola) 

375. 
Centrodiscus,  231. 
Cephalocroton,  228,  281,  256, 264. 
Cephalomappa,  235,  264. 
Ceratophyltnm  sp.?,  281. 
Cercospora  gnaphaliaoea,  142. 
Cerisooidcs,  311. 
Ccryantesia,  cfaarac.  of,  78 ;  bicolor,  80 ; 

Eunthiana,  81 ;  tomentosa,  79. 
Cervantesiee,  cbarac.  of  tribe,  78. 
CervantesiesD  and  Scbcepfiec,  J.  Miera 

on,  68. 
Cetraria   aculeata,    562,  f.  aoantheUA, 
561,  yar.  hispida,561 ;  DeUsei  fasti- 
giata,  558  ;  Fahlunenais, :  53 ;   bias- 
cens,  352;    islandica,    352,  575,  f. 
dilatata,  575,yar.  crispa,  575 ;  niyalia. 
347,  (ftnote)  350,  852. 
Chstocarpus,  235,  25a 
Chetooeros  borealis,  11 ;  deoipiens,  11. 
Chetomium  glabrum,  18, 16. 
ChflDtomorpha  melagonium,  7. 
Chetoptensplumosa,  7, 10. 
*  Challenger   Lichens,  Bemarks  on  Mr. 

Crombie's  paper  on,  152. 
Chamselirium,  411 ;  caroliniannm,  468 ; 

luteum,  468,  469. 
Chasseloupia  arborea,  805 ;  Cttrulesoena, 
305 ;    gracilis,   305  ;    lucida,  805  ; 
montana,  805 ;  neo-caledonioa,  305  ; 
nitida,  305 ;  tinctoria,  305. 
Cheilanthus  argentea,  389. 
Cheilosoa,  235,  264. 
Cheilosopsis,  225. 
Chclidonium  majus,  378. 
ChenopodiacTSB,  X.  China,  385. 
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Chinai  Northern,  Messrs.  Baker  and 
Moore  on  Flora  ot,  875. 

Chionographis,  ohanc.  of,  406,  410, 
469 1  japonioa,  469. 

Chironjphe  Garteri,  fructification  of, 
(ftnote)  181. 

Chittim  Wood,  Sir  8.  Baker  on,  517. 

Chloopais  acaolis,  501 ;  caulesoens,  501. 

Chloradenia,  231,  264. 

Chloranthaoee,  N.  China,  386. 

Chloranthus  japonicus,  386. 

Chlorea  canariensiB,  556. 

Ohlorophjll,  increase  of,  in  meat-fed 
planti^23. 

Chordaria  fiagelliformis,  7. 

ChordariaoesB,  7. 

Chorioeras,  218. 

Choriophjrllum,  214,  263. 

Chrooooccus  turgidus,  9. 

Chrosophora,  227,  263, 265. 

Chrosophoree,  224. 

Chrjsobalanus  Icaco,  337. 

Chrysoeplenium  flagelliferuni,  382  ;  pi- 
losiun,  382;  sphjBBrospermum,  382; 
sp.  noT.?,  N.  C^a,  382. 

Chthonoblastns  sp.  ?,  8. 

acca,  210.  253. 

Ciponima,  283,  charac.  of,  288 ;  guia- 
nensiji,  288;  soabridnla,  288. 

CSrsium  segetum,  383. 

dadia  aggr^gata,  561. 

Cladina  amaurocrsea,  yar.  cladonioides, 
558 ;  rangiferina,  561  ;  srlyatica, 
561,  f.  alpestris,  561 ;  uncialis,  560, 
yar.  adunca,  568,  yar.  attenuata,  560, 
f.  obtusata,  561. 

Cladodes,  231,  257. 

aadogyne,  235, 264. 

Cladonia  acuminata,  392;  adspersa, 
393  ;  aggregata,  393;  alcioomis,  558 ; 
baoillaris,  559  ;  bellidiflora,  559, 
f.  yeetita,  559;  cariosa,  556;  cer- 
yioomis,  558,  yar.  dadomorpha,  558 ; 
cocdfera,  352,  557 ;  coccifera,  f.  ex- 
tensa,  557,  y&r.  asotea,  557,  f.  epi- 
phjrlla,  557 ;  oomuta,  559  ;  oorm  j- 
bosulum,  560 ;  crispata,  560,  f.  oetra- 
risformis,  558,  f.  obtusata,  560,  f. 
yentricosa,  560 ;  decortica,  559 ;  de- 
formis,  893,  559;  degenerans,  yar. 
anomtea,  560 ;  delicatl^  556 ;  Dille- 
niana,  560;  fimbriata,  f.  denticulata, 
559,  f.  exilis,  558;  nemoxyna,  559, 
f.  radiata,  569,  f.  simplex,  557,  f.  tu- 
beeformis,  558;  furcata,  yar.  race- 
mosa,  f.  spinosa,  561,  yar.  recurya, 
561,  f.  8ubcris|  ata,  558 ;  Bubulata, 
561,  f.  truncata,  577;  gracilis,  cor- 
nuta,  559,  f.  chordalis,  558,  (hybrida), 


558,    560;      maoilenta,    558^    559, 

f.  dayata,  559,  f.   filifonnis,    558  ; 

f.    polydactyla,    559;     megaphyUa, 

558 ;    pityrea,    560,    f.  soabriduJa, 

660  ;      pleurota,   557 ;      pnlyeru- 

lenta,   392;    pungens,  561,    t    fo- 

liaoea,  561 ;  pyxidata,  557,  f.  proli- 

fera,  557,  /3  pooillum,  352;  raoemosa, 

577  ;  rangifera,  849 ;  retepora,  398  ; 

sobolifera,  557  ;     squamosa,  559,  f. 

cucullata,   558 ;    suboomuta,    559 ; 

subsquamosa,  560;    sylyatica,  898; 

urdoellaris,  557,  560. 
Cladonei,  392. 
Claoxylon,  209,264,266. 
Clarke,  C.  B.,  Note  on  Gardenia  turgida, 

310 ;  on  Ferns  of  North  India,  402 ; 

on  two  kinds  of  Dimorphism  in  the 

BubiaoesB,  159. 
Clausseua  Willdenoyii,  342. 
Cleidion,  257,  234;     triooooum,  258, 

ulmifolium,  257  ;  yeriicillatum,  258. 
Cleistanthus,  207,  208,  261. 
Cleistogamio  Flowers,  notes  on,  269, 

general  remarks  on,  278. 
Clematis  panioulata,  375. 
Clinostylis  spedosa,  458. 
Closterium  lunula,  8. 
anytia,  227,  263,  265. 
auytiandra,  209,  254. 
Cnesmone,  188,  239,  259. 
Cnidoscolns,  221,  255. 
Coooocarpia  plumbea,  571. 
Coooooeras,  233,  264. 
Cooconeis  arctica,  11  ;     costata,    11 ; 

glacialis,  11;   placentula,  282;  sou- 

tellum,  11. 
Coooonema  cistula,  282;   cymbiforme, 

282. 
Cocconerion,  235. 
Cochin  China,  Beetiaoeous    plant  in, 

848. 
CodisBum,  225, 268;  andamanicom,  226. 
Ccelebogyne,  281,  257, 265. 
Coelodepas,  231, 264. 
CoBlodiscus,  282, 264. 
Cosnogonium  implexum,  899. 
Coifee,  Table,  production  of,  in  Ceylon, 

173. 
Coffee»Leaf  Disease,  D.  Morris  on,  512  > 
Bey.  B.  Abbay  on,  173 ;  conditions 
of  growth,  182,  515;  dark  body  be- 
neath sporanges,  Abbay  on,  179, 
Morris  on,  515 ;  eflfeots  of,  commer- 
cially, 513 ;  general  descrip.  of,  175, 
513 ;  germination  of  6pore8,180, 514 ; 
historical  remarks  on,  by    Key.   B. 

Abbay,    173,   and  D.  Morris,  512^ 
microsc.  exam,  of  dry  specimens  of. 
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176 ;  mjceUum  of,  177,  516 ;  natare 
of,  618  ;  nature  of  tporaiig«t  and 
sporei,  177, 179, 616 ;  ranedieB,  183, 
616. 

€olobicaoe«,  a  synopsia  of,  406  ;  ohanc. 
of,  406,  423 ;  geograph.  distrib.  of, 
407  ;  introductory  remarks  on,  406; 
tribea  and  genera  of,  406. 

Colchioum,  409,  oharac.  of,  428 ;  egyp- 
ticum,  433 ;  eatiyale,  426  ;  etnense, 
431 ;  agrippinum,  424, 426 ;  alpinum, 
426,  432  ;  amabile,  424, 426 ;  arena- 
rium,  425,  432;  atticum,  438;  au- 
tumnale,  424,  428,  Tar.  pannonicum, 
429 ;  Balanee,  429 ;  Bertolonii,  438 ; 
Bivone,  424,  426;  Boiaaieri,  484; 
byzantinum,  424,  428;  bulbooodio- 
dea,  438, 441 ;  candidum,  429;  eaa- 
trense,  431 ;  caucasicum,  488 ;  ohio- 
nense,  426  ;  coreicum,  426,  431  ; 
crociflorum,  428,  433 ;  cupani,  483  ; 
euboeum,  434;  frsoioulare,  433 ;  fri- 
tillaricum  chiense,  426  ;  Haynaidi, 
431  ;  hermodactylum,  433  ;  hexa- 
petalum,  441  ;  hololophum,  438  ; 
illyricum,  428 ;  Jank»,  431 ;  Kochii, 
481;  Kotschyi,  429;  l»tum,  424, 
429;  latifoUum,  427;  Lerieri,  424, 
427;  lingulatum,  425,  432;  lusita- 
num,  424,  426;  luteum,  426,  484; 
montanum,  426,  432,  440 ;  multiflo- 
rum,  429 ;  neapolitanum,  425,  431 ; 
nivale,  433 ;  orientale,  481 ;  Parla- 
toris,  434;  pamassicum,  425,  481; 
paryiflorum,  433  ;  parvulum,  yar., 
432;  patens,  429;  persicimi,  424, 
430;  polyanthos,  429;  polymor- 
phum,  434 ;  polyphyUum,  424,  430 ; 
proTinciale,  431  ;  pulchnim,  424, 
426 ;  puBillum,433;  Bitc}iii,433  ;  Sib- 
thorpii,  424,  427  ;  speciosum,  424, 
428  ;  Steveni,425, 433  ;  Todarii,  427 ; 
Tenorii,  424,  427 ;  transsilvauicum, 
428;  trapezunticum,430;  triphyllum, 
483;  Troodi,  424,  430;  turcicum, 
424,  429;  umbroBum,  424,  430; 
Yalery,  433  ;  Tariegatum,  424,  425 ; 
Tariopictnm,  424, 427  ;  Temum,  429  ; 
soritaii,  426,  434. 

Collema  auriculatum,  666 ;  dieileum, 
666  ;  dermatinum,  666  ;  criapum, 
var.oeranoidea,  566 ;  faaciculare,  566; 
flaocidum,  566 ;  furvum,  666,  f.  tu- 
nnforme,  566 ;  glaucophthalmum, 
391 ;  implicatum,  891 ;  leucocarpum, 
391 ;  meuenum,  f.  marginale,  566  ;  ni- 
greaoena,  39,  665;  pulpoeuoi,  367, 
566 ;  tenax,  566. 

Collemacei,  391. 


Collemei,  391. 
Cohneiroa,  212. 
Cometia,  216. 
CompoeitBD,  N.  China,  383. 
Conanthera,  412,  charac.  of,   498;  bi- 

folia,  498,  494;  campanulata,  494. 
Conantheres,  406,  407,  412. 
Concereiba,  282,  262 ;   airicana,  282 ; 

guyanensia,  232 ;   Hostmanni,  282  s 

kOifolia,  282 ;  Hartiana,  282 ;  : 

lophylla,  282 ;  terminalis,  282. 
Conferva  ap.  ?,  281. 
Con{enraoe«>,  7. 

Conida  demena,  869 ;  fusca,  869. 
Conifera  of  N.  China,  889. 
Conifera,  relationa  between  Mo 

and  Phyaiology  of.  Dr.  M. 

ters  on,  647. 
Conoaapium,  242. 
Contribution  to  the  Flora  of  N.  C^iina, 

by  J.  Gt,  Baker  and  S.  Le  M.  Moore, 

376. 
Contributiona  to  our  knowledge  of  the 

embiyo-aac  in  Angiosperms,  by  H. 

Marshall- Ward,  519. 
Conyallaria  japonica,  601,  var.  major, 

602,  Tar.  minor,  601 ;  majalis,  887 ; 

apicata,  499. 
ConYoWulaoeae,  N.  i 
ConTolvulua  arrensis,  38 
Cooke,  M.  C,  the  Fungi  of  Texas,  141. 
Comicularia  lanata,  562. 
Corticium  cameum,  141 ;     dnereum, 

141. 
Corydalis  aurea,  878 ;  remota,  378»  and 

▼ar.  lineariloba,  378 ;  solida  p  rotun- 

diloba,  376,  a  typica,  378. 
Corylus  ayeUana  (absorp.  leayes),  818, 

322,  887. 
Coscinodiscus  centralis,  11 ;  excentrioua, 

11, 12 ;  radiatus,  11 ;  subtilis,  11, 12. 
Cosmarium  margaritiferum,  281. 
Couepia,  charac.  of,  884 ;  Uiti  (Benik.), 

334. 
Crassulaoeee,  N.  China,  882. 
Crataigus  pinnatifida,  362. 
Cremophyllum,  259. 
Crescentia,  341 ;  fruit  of,  338. 
Crocus,  95. 
Crombie,   Bey.  J.  M.,   on    Australian 

Lichens  of  B.  Broiin  in  Brit  Mus., 

390 ;  on  Lichens  of  Dillenius's  '  Hia- 

toria  Musoonim,'  653 ;  Bemarks  on 

paper  of,  152. 
Crotogyne,  227, 268. 
Croton,  256 ;  lobatus,  260. 
Crotonetr,   charac.   of,  200,  206,  219; 

geograph.  distrib.  of,  263. 
Crotonopsis,  223, 256. 
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CrttcifSsn,  N.  China,  S78. 
Ctenomeria,  239. 

Cumingia,  412,  charac.  of,  406;  oam- 
panulata,  494 ;  pairula,  494 ;  tenella, 
494;  trimaculata,  494. 
Conuria,  220, 262. 
Cupulifera,  N.  China,  887. 
Curoas,  221, 255. 

Corculigo,  95, 98,  oharao.  of,  122  ;  gal- 
labatensis,  123,  rar.  major,  123 ;  lati- 
folia,  125,  Tar.  villoea,  125;  orchi- 
oidei,  124 ;  pUcata,  122,  yar.  Barberi, 
123;  Booraonerefolia,  124;   aejchel- 
lensis,  95, 124 ;  yeratrifolia,  123. 
Cuttuiffs,  making  of,  327. 
CyaneUa,  412,  oharac.  of,  496;  alba, 
497;    oeruiea,  498;    capensia,  497, 
498 ;  lineata,  491 ;   lutea,   498,  Tar. 
rosea,  498 ;  odoratissima,  498 ;  orchi- 
diformia,  497;  rosea,  498. 
Cyathogyne,  217, 263. 
Cjdoatemon,  213, 261. 
Qrclotella    operoulata,    282;    rotula, 

282. 
CjUndrophora,  238,  258. 
C^Iindroapermum  nyasas,  282. 
C^mbanthee  fstida,  444. 
C^mbella  maculata,  11. 
Cjmation  Isvigatum,  449. 
Cjme,  Soorpioid,  ori^^n  of,  511 ;  errors 
in  deducing  scorpioid  from  dicboto- 
mous,  511. 
Cyperaoee,  N.  China,  888. 
Cyphella  conToluta,  141. 
CVpresA,  two  Tars,  of  in  Cypras,  Sir  S. 

Baker  on,  518. 
Cjprus  Cedar,  Sir  J.  D.  Hooker  and 
Sir  S.  Baker  on,  517. 

Dactjloetemon,  244 ;  Tertioillatus,  244. 

Dahlia,  absorp.  leaf,  319. 

Baleohampea,  239,  258,  259 ;  micran- 
tha,  239 ;  scandens,  260. 

Dalembdrtia,  188,  244,  260. 

Daphniphrlliun,  204,  216, 263. 

Darwin,  F.,  on  Bxperiments  on  Nutri- 
tion of  Drosera  rotondifolia^  17,  32  ; 
tnnTiwAir  of  conducting  experiments, 
21 ;  tables  of  experiments,  22, 24,  25, 
26,  27,  28,  29, 81 ;  food-given  plants 
experimented  on,  28 ;  effect  of  nitro- 
genous food,  24. 

Davallia  daressformis,  403;  Wilfordii, 
889. 

Deoadia,  oharac.  of,  295;  aluminosa, 
296 ;  raoemosa,  299. 

Dentioula  frigida,  11. 

Detmarestia  aculeata,  6. 

Deamidies,  8. 

Deutsia  grandiflora,  382. 


Dew,  absorption  of,  by  green  part  of 
plants,  313,  323 ;  absorption  of  imi- 
tation dew,  323. 
Diacalpe  fosniculacea,  403. 
Diadesmis  oonferraoea,  282. 
DianeLla,407. 
Diatoma  elongatum,  11. 
Diatomaoee,  Arctic  regions,  9, 11 ;  Dr. 
a.  Dickie  on,  12 ;  of  Lake  Nyassa, 
282;  P.  T.  deveon,  12. 
Diatiype  bullata,  563;  exutans,  148; 

opaca,  148 ;  rumpens,  148. 
Dionlia,  217, 268. 
Dicalix,  charac.  of,  296 ;  oochinchinen- 

sis,296. 
Dicentra  spectabilis,  378. 
Diohsna  rueosa,  563. 
Dickie,  Prof.  G-.,  on  Alge  from  Lake 
Njrassa,  E.  Africa,  281;  on  Alg»  of 
Arctic  Exped.,  6. 
Dictiptera,  290 ;  biralvis,  290. 
Dicolus  csBrulescens,  495. 
Dictamnus  fraxmeUa,  380. 
DictyolacecB,  7. 
Dictyosiphon  foenioulaoeus,  7. 
Diervilla  yersioolor,  383. 
Digitalis  purpurea,  absorp.  leaf,  320. 
Dillenius^s  Lichens,  Ber.  J.  M.  Crombie 

on,  553. 
Dimorphanthera,  234. 
Dimorphism,  two  kinds  of,  in  the  Bubi- 

acee,  159. 
Dimorphocalyx,  226,  263. 
Dion»a,  trap  of,  17. 
Dipidax,  409,  charac.  of,  446  ;  ciliata, 
447,  Tar.  Gamotianum,  447 ;  rosea, 
447;  triauetra,447. 
Diplasium  longifolium,  403. 
Diplochlamys,  233. 
Diplooyatha  (».  £fen.),  charac.  of,  167 ; 

ciliata,  168. 
DipterooarpeflB,  289. 
DisoeUa    l^guminum,    142;    angulata, 

142. 
Disks,adhesiTe,of  Ampelopsis  hederaoea, 
809;  Hopbphum,  808;  Peponopsis 
adherens,    809;    Yitis    gongylodes, 
809;  Yitis  tricuspidata,  808. 
Disocarpus,  208, 261. 
Disporum  smilacinum,  387. 
Dissiliaria,  213, 265 ;  trioomis,  218. 
Distrepta  vaginata,  496. 
Ditrysmia,  248. 
Ditta,  242,  260. 
Dodeoastemon,  213. 
Dontostemon  dentatus,  378. 
Doomia,  36  ;  reflexa,  88,  60. 
Dofystigma,  85  ;  madagascariense,  38, 
52;   mauritianum  {Gaud,)^  38,   44» 
52. 
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Dothidea  bullulata,  17  ;  ilicu,  144. 

Draba  nemoroaa,  878. 

Dracena  eUiptiosB,  502;  graminifolia, 
499. 

DracooephaLum  sineiiBe,  885;  urtioifo- 
liuxn,  885. 

Drosera^  exper.  nutrit.  of^  17 ;  rotundi- 
folia,  17,  81,  278 ;  additional  memo- 
randura  on,  82 ;  oapsalea  in  meat-fed 
plants,  26,  28 ;  flower-stems  in  meat- 
idd  plants,  25,  27 ;  leares  in  meat-fed 
plants,  25  ;  seeds  in  meat-fed  plants, 
28,  29,  80 ;  starch  formed  in,  80 ; 
weight  of  meat-fed  plants,  81. 

Dnipatris,  oharac.  of,  295;  oochinchi- 
nensis,  296. 

Drjpetes,  218,  261. 

DuTallia  polita,  171 ;  repens,  403. 

l>j&r,  W.  T.  Thiselton,  on  fruiting  of 
Wistaria  sinensis,  829. 

Djsopsis,  204^  251. 

Bobinospermum  Lappnla,  884. 

Ectocarpaoees,  7. 

Botooarpus  siliculosus,  7 ;  yiridis,  7. 

Egg-apparatus  in  Butomus,  526,  586 ; 
in  MjoBurus,  580;  in  Banunoulus 
repens,  580. 

ElflDooocca,  222. 

Elateria,  256. 

Elateriospermum,  220. 

Eljmus  dasystachus,  388. 

Emblica,  210,  254. 

Emblioastrum,  211,  254. 

Embrjo-sac  in  Anciosperms,  H.  M. 
Ward  on,  519 ;  of  igrimonia,  537  ;  of 
Alisma  plantago,  528, 543 ;  of  Allium, 
compared,  585 ;  of  Anemone  japo- 
nica,  529, 548 ;  of  Anthemis  tinctoria, 
584,  545 ;  of  Antherioum  compared, 
585 ;  of  Butomus  umbellatus,  520, 
541 ;  of  Gtymnadenia  compared,  587; 
of  Lobelia  syphilitica,  585,  546 ;  of 
Lupinus  yenustus,  581 ,  544 ;  of  Mjo- 
sums,  537 ;  of  CEnotheia  biennis, 
582,544 ;  of  Orchis  pallens  compared, 
585 ;  of  Pisum,  587 ;  of  Pjrethrum 
balsaminatum,  532,  544 ;  of  Banun- 
culus,  587 ;  of  Bosa  compared^  524, 
531 ;  of  Bosa  livida,  581 ;  of  Senecio 
compared,  582  ;  of  Verbascum  phlo- 
moiaes,  536,546,  ph(Bniceum,(ftnote) 
587 ;  on  method  of  preparation  of  mi- 
oroscop.  sp.,  (ftnote)  519 ;  postscript 
on,  540 ;  preliminary  remarks  on,  519 ; 
suggestions  concerning,  by  H.  M. 
Ward,  537  ;  Vesque's  descrip.  of,  in 
Butomus,  527 ;  Ward's  theory  con- 
cerning, 589. 

Bncyonema  prostratum,  282. 


Endocoocus   perpusiUus,   (ftnoie)  850, 

869;  triphractus,  869. 
EndocarpiBoum  aterrimum,  153. 
Bndocarpon  fluyiatile,  576  ;  Hedwigii, 

576 ;  miniatum,  576,  yar.  complica- 

tum,  576. 
Endospermum,  235, 264. 
English  Polar  Exped.  1875-76,  Lichens 

of,  by  Prof.  Fries,  846. 
Bnteromorphadathrata,  7,  9. 
Bnum.    Australian    Lichens  in  Herb. 

Bob.Brown  (Brit.  Mus.),with  descrip. 

of  new  sp.,  by  the  Bey.  J.  M.  Orombie, 

890. 
Fungi  oolL  in  Arctic  Exped.,  Bey. 

M.  J.  Berkeley  on,  18. 
Ephebaoei,  391. 
Ephebe  pubeecens,  891,  555;   tasma- 

nica,  391. 
Ephebei,  891. 

Epidermis,  herbaceous  intemodes,  ab- 
sorption of  water  by,  316. 
Epiphegus  yirginiana,  280. 
Epimedium  yiolaoeum,  377;  maeraa- 

thum,  877. 
Epiprinns,  286,  264. 
Epithemia  alpestris,  282  ;  dayata,  282 ; 

sorex,  282 ;  turgida,  282 ;  yentricosa, 

282;  zebra,  282. 
Equisetacee,  N.  China,  889. 
Equisetum  aryense,  389. 
Eradissa,  254. 
Eranthis  stellataP,  376. 
Eremocarpus,  223,  256. 
Eremophyton,  202,  249 ;  cremophylla, 

249. 
EricaoeflB,  N.  China,  884. 
Erinna,  413,  charae.  of,  510;  gillieai- 

oides,  510. 
Eriocoocus,  111. 
Erisraanthus,  286, 264. 
Eiythrooocoa,  119. 
Erythrostictus  eoropvus,  446  ;  grami- 

neus,  445 ;  palastinus,  445 ;  puncta- 

tus,  445. 
Eualchomea,  281,  257,  260. 
Euasplenium  longifolium,  403. 
Euoodisum,  225. 
EucrotonefB,  222. 
Eucurculigo,  95. 
Eu-Gardenia,  810. 
Euhippomanee,  240. 
EuhypoxiB,  95,  charae.  of,  99. 
Eulalia  densa,  888. 
Eumacaranga,  234. 
Eunon^mus    Bungeanus,  380;    Thun- 

bergianus,  880,  and  var.,  880. 
Eunotia  arous,  11 ;  diodon,  11 ;  triden- 

tula,  282. 
Euphorbia,  248 ;   c«coruui,  203 ;  cre- 
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mophila,  249 ;  eaula,  886 ;  insulana, 
203;  pilulifera,  260;  sections  of, 
201 ;  serpens,  260;  thymifolia,  260. 

Euphorbiacee,  N.  China,  886. 

— ,  Notes  on  bj  G-.  Bentham,  185 ; 
affinities  of,  199 ;  American  gen.  261, 
266 ;  arrang.  adop.  by  Ot.  Bentham, 
200 ;  Asian  gen.,  265 ;  Australian 
gen.,  265 ;  characters,  diff.  value  of, 
remarks  on,  188 ;  confused  state  of, 
remarks  on,  185;  gen.  common  to 
Old  and  New  World,  253 ;  gen.  pe- 
culiar to  continents,  261 ;  historical 
rSsumS  literature  of,  186;  limits  of 
the  order,  200;  Madagascar  gen., 
266;  nomenclature  of,  and  subject 
generally,  189;  Old- World  gen.,  262, 
266  ;  order  cannot  well  be  broken  up, 
199;  origin  and  geograph.  distrib. 
of,  246;  palffiontological  bearings, 
246;  tropical  origin  of,  247;  repre- 
sentatiye  gen.  in  New  and  Old  World, 
261 ;  systematic  arrangement,  199. 

EuphorbiejB,  charac.  of,  200,  201 ;  geo- 
graph. distrib.  of  gen.,  248. 

Euphorbium,  202,  249. 

Euphyllanthus,  211,  253. 

Euplukenetia,  237, 258. 

Eusebastiania*  243. 

Eutragia,  238. 

EutrigonoBtemon,  224 

Eutropia,  266. 

Evemui  diyaricata,  544,  569;  furfura- 
cea,  569 ;  lacunosa,  566 ;  prunastri, 
569,  yar.  arenaria,  569,  var.  gracilis, 
569,  f.  retusa,  569. 

ExcoBcariesB,  188,  240,  242,  259 ;  agal- 
locha,  243 ;  africana,  243  ;  melano- 
sticta,  243  ;  polyandria,  243  ;  reticu- 
lata, 243. 

Exiteles  corymbosa,  336. 

Exoohorda  serratifolia,  375,  381. 

Expedition,  Arctic,  Algse  of,  6. 

Experiments  on  Nutrition  of  Drosera 
rotundifolia,  F.  Darwin  on,  17. 

Eydouxia,  35;  macrocarpa,  38,  46; 
Ddeesertii,  38,  55. 

Fagus,  absorp.  dew,  323. 

Fahrenheitia,  225. 

Falconeria,  242. 

Fdlden,  Capt.,  ColL  of  Arctic  Lichens, 
348. 

Ferns  of  North  China,  389;  of  North 
India,  by  C.  B.  Clarke,  402 ;  change 
names  of,  403 ;  habitats,  remarks  on, 
404;  remarks  on  Wallich*s  collection, 
404. 

Fertilization  of  Meyenia  erecta,  145. 

Ficus  carica,  absorp.  leaf,  321. 
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Fisquetia,  35 ;  macrocarpa,  89, 47 ;  mi- 

litaris,  89,  53 ;  omata,  89,  57;  ovata, 

39,  57. 
Flora  of  N.  China,  Messrs.  Baker  and 

Moore  on,  375. 
Flowers,  on  preseryation  of  cut,  326. 
Flu^gea,  208,  212,  254,  407,  413,  263, 

charac  of,   500;    draccsnoides,  501, 

502 ;  dubia,  501 ;  Griffithii,  501, 502; 

Jaburan,  501,  502;    Jacquemontia, 

501 ;  japonica,  501,  yar.  intermedia, 

501,  yar.  umbraticola,  501,  yar.  Wal- 

lichiana,  501;  ?prolifera,  502;    spi- 

cata,500. 
Folium  baggea  maritimum  {JStutnph.), 

39,45. 

verum  (Mumph,),  39,  45. 

Fontainea,  226. 

Forbesia,  95. 

Fouha  bulbooodioides,  433. 

Fouillioya,  85;  graminifolia,   89,  69; 

maritima,  39 ;  racemosa,  39,  60. 
Fragariopsis,  238,  258. 
Fragilaria  oceanica,  11 ;  striatula,  11 ; 

undata,  282. 
Freycinetia  demissa  (Br.  ^  JBenn.)^  45 ; 

graminea  (BL),  48;  nitida  (Miq.), 

62. 
Fries,  Prof.  T.  M.,  on  Lichens  of  Polar 

Exped.  1875-76,  35a 
Fntillaria  japonica,  463. 
Furoariacece,  N.  China,  878. 
Fungi  of  Arctic  Exped.,  Prof.  Dickie 

on,  18 ;  of  Texas,  M.  0.  Cooke  on, 

141. 

Gaeea  lutea,  388. 

Gakaria,  218, 263. 

Galearicse,  charac.  of,  201,  207,  218  ; 
geograph.  distrib.  of,  253. 

Galium  aparine,  383. 

Garcia,  222, 262. 

Gtirdenia,  note  on,  by  C.  B.  Clarke, 
310 ;  Blumeana,  312  ;  campanulata, 
311,312;  erythroclada,  161 ;  latifolia, 
810 ;  lucida,  310  ;  montana,  311, 
312 ;  sessiMora,  161 ;  speciosa,  310 ; 
tubifera,  310;  turgida,  310,  311. 

Gayarretia,  232,  262. 

Gebera  anandria,  383. 

Geblera,  212. 

Gelfu^a,  212. 

Gelonuistrum,  225. 

Geloniece,  235. 

Gelonium,  236, 264. 

Gentiana  Thunbergli,  384. 

Gentianess,  N.  Cliina,  384. 

Geophila  pyrenaica,  441. 

Geranium,  absorp.  dew  by,  323. 

Germination  of  Pachira  aquatiea,  147. 
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Gethyum,  418,  cbarac.  of,  508;  atro- 

pnrpureum,  609. 
Geum  strictuni,  381. 
OiUiesia,  413,  charac.  of,  507;   gaudi- 

chaudiana,  507,  508 ;  graminea,  607, 

508 ;  montana,  5G7,  508. 
OiUiesiese,  405,  407,  412,  506. 
GiTOtia,  224, 263. 
Glochidion,  210,  258,  254. 
GlcBOcapBa  magma,  9. 
Gloriosa,   410,  charac.  of  457;  abys- 

sinica,   457,   458 ;    angulata,    457 ; 

cserulea,  468 ;  Doniana,  457;  superba, 

457,  Tar.  anguatifolia,  458 ;  TiresceDS, 

457,  458,  Tar.  grandiflora,  458. 
Glycine  amensis,  C.  de  Candolle,  note 

on,  880. 
Glycosmia,  842. 
Gompbonema  dicbotomuro,  282;    m- 

tricatum,   282;    naviculoidea,    282; 

turris,  282. 
Gonatogrne,  209. 

Goniophlebium  eirtbrocarpon,  408. 
Graminese,  N.  Chma,  888. 
Granunatopbora  arctica,  11 ;  ialandica, 

11. 
Grapbidiei,  401. 
Grapbia  intricata,  401 ;    acripta,  568, 

f.  diTaricata,  568  ;  sophistica,  40. 
Griffonia,  fruit  of,  887. 
Guaaonia,  243. 
Gyalecta  peziza,  867. 
Gymnantliea,  243, 260 ;  polyandra,  243. 
Gymnoatillingia,  241. 
Gyropbora   antbracina,  (ftnote)    847 ; 

arctica,   576  ;   cylindrica,   354,  897, 

675,  /3  from    83°  6'    N.  lat.,    848, 

f.  denticulata,  575,  jS  aimplex,  854; 

discolor,    (flnote)  350,  855  ;    eroaa, 

355,  f.  torrefacta,  676 ;  grisea,  575 ; 

bypoborea,   p    arctica,    847.    356  ; 

Koldeweyi,   355 ;  polypbylla,   576 ; 

polyrrliiza,   576  ;   proboscidea,  355, 

897 ;  rugifera,  855  ;  TcUea,  677. 

Hanburya  mezicana,  809. 

Hart,  Mr.,  Coll.  of  Arctic  Licben8,848. 

Hartog,  Marcua  M.,  Morph.  notea  on 

apeciea  of  Tbunbergia,  1. 
Haaakarlia  (aynom.  Pandanua),  85, 229, 

264;  globoaa,  89,  64;  leucantba,  89, 

65. 
Hebelia  allemanica,  487 ;  coUina,  487. 
Hedera  helix,  abaorp.  leaf,  321,  822. 
Hedraioatylea,  238. 
HedycArpua,  216. 
Heloniaa,  411,  charac.  of,  467  ;  angus- 

tifolia,  479,  481 ;  aaphodeloidea,  467 ; 

borealia,  487 ;  bract  eat  a,  482  ;  bullata, 

468 ;  dioica,  468 ;  dubia,  477 ;  odcn- 


tatnm,  457  ;  erythroaperma,  478  ; 
glaberrima,  482  ;  graminea,  484  ; 
japonica,  469 ;  Ittta,  478,  Tar.  minor, 
479  ;  latifolia,  468  ;  Intea,  468  ; 
nigra,  472 ;  officinalis,  476 ;  panicu- 
lata,  481;  pumila,  468;  Tireacena, 
483 ;  Tirginica,  475 ;  Tiridia,  471. 

Heloniefe,  duirac  of,  410. 

Heloniopaia,  410,  charac.  of,  459; 
breriacapa,  459;  grandiflora,  460; 
japonica,  459 ;  paudflora^  460 ; 
umbellata,  460. 

HelTclla  califomica,  402 ;  criapa,  402. 

Hemetelia  Bnmoniana,  403. 

Hemicyclia,  213. 

Hemileia  Taatatrix,  CoflVe-leaf  disease, 
EcT.  B.  Abbay  on,  173,  and  D.  Mor- 
ris on,  512 ;  conditiona  of  grovtb,  &<*., 
182;  diflerencea  of  Ceylon  and  Su- 
matra forma,  182;  historical  notice 
of,  178,  512;  aporanges,  nature  of, 
177,  614. 

Hemiptelea  DaTidii,  886. 

Hemistepta  lyrata,  888. 

Henderaonia  magna,  142. 

Henopbyton  and  Oudneya  identical, 
829. 

Henopbyton  deaerti,  828. 

Henalow,  Bct.  G.,  on  absorption  of 
Bain  and  Dew  by  Green  Parta  of 
Planta,  813 ;  on  Origin  of  ao-called 
Soorpioid  Cyme,  511. 

Heaperia  nitena,  328. 

Heteroatigma,  35 ;  Heudelotianum,  39, 
49. 

HeTea^  220,  255, 262. 

Hewardia,  oharac.  of,  406,  410,  460; 
taamanica,  461. 

Hierocbloa  borealia,  888. 

Hieronyma,  216, 261. 

Himontidium  pectinale,  282. 

Hippomane,  241,  260. 

Hippomanee,  289. 

Hirtella  Gardneri,  887;  hebeclada 
(fruit  oO,  337 ;  triandra,  387. 

*  Histbria  Muscorum '  of  Dillenius,  li- 
chena of,BeT.  J.  M.  Crombie  on,  663. 

Holoptelea?,  N.  China,  (ftnote)  375. 

Homalanthua,  240,  260. 

Hombronia,  85 ;  calathipbora,  89,  42 ; 
edulia,  39,  45. 

Homodium  boladnum,  678. 

Homonoia,  235, 264. 

Hooker,  Sir  J.  D.,  on  a  Cyprus  Cedar, 
617. 

Hopea,  283,  289;  dicbotoma,  290; 
tinctoria,  290. 

Hordeum  murinum,  280. 

Hormoaiphon  arcticum,  9. 

Hormospora,  ap.  ?,  9. 
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HnerniopsiB  (n.  gen.),  oharao.  of,  171 ; 
decipieiu,  171. 

Huts,  245,  260 ;  crepitans,  261. 

HyacinthuB,  aheorp.  dew,  823. 

HyfBnaneha,  214. 

Hydroofaarifl  MorauB-ransB,  815. 

Hygrophorui  miniatus,  15 ;  Tirgmeos, 
15. 

Hymenocardia,  217, 268. 

Hypheothriz  coriaoea,  8 ;  obscura,  8  j 
Yulpina,  8. 

HypoxidaceiB,  a  synopsis  of,  93 ;  classi- 
fication of,  94;  fruit  of,  97;  general 
characters  of,  97 ;  general  remarks  on, 
^;  geograph.  distrib.  of,  93,  97; 
inflorescence  of,  96;  key  to  genera, 
98  ;  leaves  of,  95  ;  perianth  of,  96 ; 
pistil  of,  96  ;  pubescence  of,  95  ; 
root-stock  of,  95 ;  stamens  of,  96. 

Hypoxidopsis  pomila,  126,  450. 

Hypoxis,  95,  98 ;  alba,  99,  102,  yar. 
Burkei,  102,  var.  gracilis,  102;  An- 
drewsii,  99, 104 ;  angolensis,  100, 106 ; 
angufitifoUa,  100,  111,  yar.  Bucha- 
nani,  100,  111 ;  argentea,  100,  110  ; 
Amottii,  102, 112 ;  aquatica,  99, 102 ; 
aurea,  100,  108 ;  Baurii,  100,  105 ; 
canaliculata,  100*  109 ;  charac.  of,  99 ; 
oostata,  100,  119;  cuanzensis,  100, 
111 ;  decumbens,  100,  107 ;  erects, 
100,  106  ;  fascicularis,  126,  433  ; 
filiformis,  100,  109;  G^rrardi,  100, 
110 ;  glabella,  99,  104  ;  graminea, 
100,  109  ;  hemerocallidea,  100,  119 ; 
hygrometrica,  100,  107,  var.  elon- 
gata,  108,  Tar.  pratensis,  108 ;  iridi- 
folia,  100,  117 ;  Jacquini,  100,  112 ; 
juncea,  ICO,  106,  var.  Wrightii,  106  ; 
latifolia,  100,  105;  longifolia,  100, 
115,  Tar.  Thunbergii,  116 ;  Kraus- 
siana,100,109;  Ludwigii,  100, 116 ; 
marginata,  100,  108;  membranacea, 
100,  106;  microsperma,  100,  117; 
milloides,  100, 106 ;  minuU,  99, 101 ; 
roonanthos,  100,  108 ;  multiceps, 
100,  117  ;  occidentalis,  99,  104 ; 
obtusa,  100,  114 ;  OTata,  99,  103  ; 
parTula,  100,  113;  platypetala,  100, 
105  ;  polystachya,  100,  105,  Tar. 
andongensis,  115;  pusilla,  99,  104; 
ramosa,  126 ;  ngidula,  100,  116,  Tar. 
pilosissima,  117  ;  Kooperi,  100,  118, 
Tar.  Forbesii,  118;  Schimperi,  100, 
110  ;  Sohnitzleinia,  126  ;  sericea, 
100,  111,  Tar.  Dregei,  112,  Tar.  flac- 
ci<^  112 ;  serrata,  99,  103 ;  setosa, 

100,  113;  spicata,  126;  stellato,  99, 

101,  Tar.  albi  flora,  101,  Tar.  elegans, 
101,  Tar.  Gawleri,  101,  Tar.  linearis, 
101 ;  stellipilis,  100, 118;  tab.  charac. 


species  o(  99 ;  Tilloss,  100,  113,  Tar. 

canesoens,  114,  Tar.  obliqua,  114^  Tar. 

pannosa,  114,  Tar.  recurTa,  114,  Tar. 

scabra,  114.  Tar.  sobolifem,  114^  Tar. 

Zeyheri,  100,  112. 
Hypox^lon  fu«cum,  563. 
Hystonam  medium,  143. 

lanthe,  95,  99. 

Ilex,  aquifolia,  absorp.  leaf,  822. 

Impatiens,  cleistogamio  flowers  of,  276 ; 

fulTa,  276,  277 ;   glandulifera.  278 ; 

noli-me-tangere,  269, 276 :  parriflora, 

277. 
India,  Ferns  of  North,  402. 
Indigofera  macrostachya,  881. 
Intemodes,  absorption  by,  316,  319; 

nourishment  of  plants  by,  324. 
lodina,  charac.  of  genus,  83 ;  cuneifolia, 

84;  rhombifolia,  85. 
Iphigenia,  409,  charac.  of,  450  ;  carici- 

num,  451 ;  guineense,  450,  451 ;  in- 

dica,  450 ;  noTss-zelandis,  450,  461 1 

pallida,  450,  451 ;  raoemosa,  450. 
Ipomeea  purpurea,  absorp.  leaf  of,  319. 
Iride»,  N.  China,  387. 
Iris  ensata,  387;   Bossii,  387;  ruthe- 

nica,  387. 
Isidrogahia  fidcata,  489;   Moritziana, 

489. 

Jania  Breyniana,  446. 

Jatropha,  220,  255,  256;  curcas,  255, 
261 ;  Wightiana,  255. 

Jatrophes,  charac.  of,  220. 

Jeanneretia,  35 ;  littoralis,  39. 

Jeffersonia  dubia,  377. 

Joannesia,  220,  262. 

Johnsonia,  408,  charac.  of,  417 ;  acau- 
lis,  419,  Tar.  Drummondii,  419; 
hirta,  Tar.,  419 ;  longifolia,  419 ;  lu- 
pulina,  418;  mucronata,  419;  pu- 
bescens,  418 ;  teretifoUa,  418. 

Julocroton,  223,  256. 

Juncus  bufonius,  280. 

Eaida  taddi  (Reede\  39  ;  Xsjerria 
(J2tfc<fc),39,47. 

Keuns  35  ;  odorifera,  39,  {Fostr.)  55. 

Kigelea,  841 ;  selhiopica  {Decaisne), 
340,  341 ;  pinnata,  DC,  340. 

King,  Dr.  G-.,  on  winged  Cardamom 
of  Nepal,  3. 

Kireanelia,210,254. 

Eolbea  Breyniana,  446. 

Kreysigia,  410,  charac.  of,  465 ;  multi- 
flora,  465. 

Labiate,  N.  China,  385. 
LachnostjUs,  208, 261. 
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Laotuca  (Izerb)  ramosissima,  384; 
yersioolor,  883. 

Lagarosiphon  musooides  ?,  281. 

LagerstroDmia,  phyllotaxis  of,  511. 

LamiDaria  caperata^  6  ;  longicniris,  6. 

LaminariaoesD,  6. 

Lamium  amplexicaule,  280;  petiola- 
turn,  385. 

Lampra,  (fbnote)  454. 

Lasiocroton,  232,  262. 

LaMia,2d9. 

Lastnea  sikkimensisi  403. 

Lathnea  squammaria,  infloresoenoe  of, 
511. 

Lathyrus  palustris,  yar.,  881. 

Laubach,  Count  Sohlms,  his  '  Monogra- 
phia  Pandanaoearum/  67. 

Lautembergia,  231, 257. 

Lawia,  160. 

Laxmannia,  468,  charao.  of,  420 ;  bra- 
ohyphylla,  420,  421  ;  graoiliB.  420, 
422 ;  grandiflora,  420,  var.  paleaoea, 
421 ;  illecebrosa,  422 ;  minor,  420, 
422 ;  pauciflora,  421 ;  ramosa,  420, 
422 ;  Boei,  422 ;  sessiliflora,  420, 422, 
▼ar.  oongesta,  423  ;  seesilis,  420, 421 ; 
sqoarrosa,  420,  421. 

Leaves,  absorption  bj,  attached  to 
branches,  818;  absorption  by  de- 
tached, 821  ;  assimilation,  550  ; 
exhalation,  550 ;  internal  structure  of, 
in  Conifers,  548 ;  moTements  of,  549 ; 
nourishment  of  one  part  by  absorp- 
tion in  another,  819;  nourishment 
of  Plants  by,  824;  of  Spruces,  struc- 
ture o^  548 ;  palisade  cells  of,  549 ; 
power  of  nourishing  the  rest  of,  on  the 
shoot,  818 ;  resin-canals,  549  ;  respi- 
ration, 550. 

Lecanora  albdla,  564;  albescens,  358, 
Tar.  cassioalba,  359 ;  atra,  564  ; 
atrosulphurea,  358;  calcarea,  359; 
candelaria,  565;  (Plaoodium)  chry- 
soleuca,  /3  melanophthalma)  358 ; 
chlaronella,  154;  cbJaroterodes,  154 ; 
citrina,  565  ;  cyanochroa,  155  ;  cy- 
pellioides,  156 ;  cyphelliformis,  156; 
dispersa,  859 ;  elegans,  57  ;  endo- 
leuca,  155 ;  ferruginea,  399, 563, 564 ; 
flayida,  359 ;  fruticulosa^  562 ;  (Pla- 
codium)  fulgens,  /3  alpina,  358 ;  ga- 
lactina,  564;  gibbosa,  (ftnote)  850, 
Tar.  /3  squamata,  359  ;  glaucoma, 
664;  Hageni,  (ftnote)  850,  858,  var. 
roscida,  358;  pallescen!*,  858;  pa- 
rella,  564;  punioea,  899;  subfusca, 
858,  564,  Tar.  iodocarpa,  564,  var. 
hypnorum,  858 ;  tartarea,  564 ;  varia, 
/3  polytropa,  (ftnote)  350,  359,  369 ; 


vent08a,564;  vermoosa,  859;  vitelli- 
nella,  156. 

Lecanorei,  1. 

Lecidea  acrocyanea,  861 ;  acunhuna, 
156;  flsnea,  (ftnote)  850,  860;  ante- 
posita,  400;  auriculata,361,362,Yar. 
diducens,  862 ;  brachyspora,  862, 
869 ;  canescens,  156,  565 ;  candide- 
scens,156  ;  crystallifera,  400 ;  cyanea, 
361;  (Psora)  decipiena,  360,  400; 
despecta,  362 ;  Dicksonii,  (ftnote) 
850,  361 ;  disciformis,  401, 563  ;  dis- 
jungenda,  156 ;  effusa,  158 ;  elata, 
861,  362,  369 :  ebeochroma,  361,  fi 
muscorum,  361,  var.  7,  pilukiris,  361 ; 
endoleuca,  400 ;  ephizousa,  156 ;  epi- 
posta,  153 ;  epiplacodia,  153  ;  craa- 
sipes,  361 ;  Fhndersii,  400 ;  geogni- 
pbica,  563  ;  griseoatra,  360 ;  hansa- 
tica,  861 ;  immarginata,  400;  lapicida, 
var.  seriata,  861 ;  leucophsa,  fi  griseo- 
atra, (ftnote)  350,  360 ;  lurida,  577  ; 
lutea,  379 ;  melina,  564 ;  parasema, 
563,  var.  cJsechroma,  563 ;  parmelia- 
rum,  401 ;  parviflora,  399 ;  pauper- 
cula,  (ftnote)  350,  360;  (Psora)  ra- 
biformis,  360;  (Biatora)  rapestris, 
360;  septoBior,400 ;  sorobicnlata,362  ; 
sp.  P,  Floeberg  Beach,  363  ;  subji- 
ciens,  156;  superjeota,  156  ;  teichio- 
des,  153;  terebratula,  156;  thyr- 
sodes,  154 ;  (Biatora)  tomofinBis, 
360 ;  ultima,  363  ;  versicolor,  400 ; 
vesicularis,  577 ;  vorticosa,  861. 

Lecideei,  399. 

Leciographa  oonvexa,  868. 

Leoothecium  asprellura,  367. 

Leguniinoss,  N.  China,  381. 

Leidesia,  230,  264,  265. 

Leimanthium  glaucum,  482  ;hybridam, 
175;  Ifistum,  478;  monoicum,  473; 
pallidum,  478;  sibiricum,  483;  vir* 
ginicum,  475. 

Leontice  aJtaica,  877;  microrhynoha, 
377,  var.  venosa,  378. 

Lepidanthus,  254. 

Lepidium  latifolium,  878 ;  ruderale,  878. 

Lepidoturus,  282,  257, 26i. 

Lepraria  alba,  564. 

Leptobotrys,  239. 

Leptocarpus  disjunctus,  charao.  of,  344; 
Schultzii,  844. 

Leptogium  fluviatile,  566;  laoernm,  f. 
fimbriatum,  567,  f.  pulvinntum,  567 ; 
palmatum,  567 ;  marginellum,  567  ; 
pUcatile,  566  ;  saoerum,  567 ;  sinua- 
tum,  567  ;  sohraderi,  867 ;  tetraspo- 
rum,  867. 

Leptoneraa,  212,  254. 
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Leptopus,  254. 

Leptorhachis,  239. 

Leucandra,  239. 

Leuoocrinum,  410,  charac.  of,453 ;  mon- 

tanum,  453,  rar.  major,  453. 
Leiicocroton,  231,  262. 
Lhodra,  283. 

Licania,    albumen    in    seed    of»  372; 
aperta,  (ftnote)  373;    costata,  372; 
fruit  of,  371,  372;  glabra,  372;  he- 
teromorpha,  373 ;  how  dififering  from 
Moquilea,  371 ;  incana,  (ftnote)  335 ; 
Kimthiana,  (ftnote)  335;  prismato- 
carpa,  37li  372;   pubiflora,  (flnote) 
373 ;  sp.  from  CorcoTado,  835 ;  Tu- 
riuva,  (ftnote)  873. 
Lichen  alpicolus,  397 ;  ambiguus,  401 
amplissimus,  394 ;  antarcticus,  396 
aacendens,  398;   atro-cinereu8,  400 
barbatus,  555 ;  candelarius,  565  ;  ca- 
peratum,394 ;  chrysophthalmus,  3&6; 
cornutus,  558 ;   comucopoides,  557 
corrugatus,    565 ;    cribrosus,    393 
criiitatus,  566;   crocatus,  894,  396 
decipiens,  400 ;  deformia,  393 ;  den- 
drosmsB,  398 ;  deustus,  397 ;  dicho 
tomus,  396  ;  fascicularis,  391  ;  fagi 
neu8,  564;  filiformis,  558 ;  filix,896 
floridus,  393  ;  fragilis,  392 ;  granula- 
HB,  897 ;  guttatus,  399 ;  hypuorum, 
398;   immarginatus,  400;    imperfo 
ratus,  393 ;  lateritius,399 ;  latissimus 
396;  linearis,  396 ;  multiflorus,  398 
nudus,   899;    obductus,   891,   892; 
occultatus,   899;     parviflorus,  399; 
pictu9,d97;  proboBcideus,  897 ;  pro- 
boscidens,  575,  576 ;  pinnatus,  894 ; 
pubescena,  891;   rangiferinua,  898; 
ramulosuB,  392 ;  sanguinarius,  568 ; 
sorobiculatuB,   396;  siliquosus,  562; 
BOccatuB,  399 ;  Bordidua,  401 ;  spon- 
giosuB,  899  ;  tessulatuB,  401 ;   tilia> 
ceoB,  894;  tremelloides,  567;    ustu- 
latuB,  894;  yentricoBUS,  559 ;  yermi- 
eulariB,  393 ;  yestigiatuB,  893 ;  yulpi- 
nuB,  556. 
Lichenacei,  392. 

Lichens,  Australian  in  Brit.  Mus.,  J, 
M.  Crombie,  on,  390 ;  of  '  Challen- 
ger,' Dr.  J.  Stirton*8  remarks  on  Mr. 
Crombie's  paper  on,  152;  of  Dille- 
nius's  '  Historia  Muscorum '  as  iUus- 
treted  by  his  herbarium,  by  the  Bey. 
J.  M.  Crombie,  553;  of  English 
Polar  Exped.,  Prof.  Fries  on,  846. 
Lichensteinia  leyigata,  449 ;  undulata, 

449. 
Ligustrum  yulgare,  absorp.  leaf,  321, 
323. 


Lih'acee  (of  N.  China),  887 ;   on  the 
aberrant  tribee  of,  405 ;  yeree,  Bubord., 
405,  418. 
Lindsaya  repens,  403. 
Linostachys.  230,  257. 
Liriope,  418,  charac.  of,  499  ;  gramini- 
folia,  499,  yar.  densifolia,  500,  yar. 
minor,  500 ;  spicata,  499. 
Liriopeae,  405,  407,  412. 
Lithoxjlon,  208. 
Littonia,  410,  charac.  of,  458 ;  modesta, 

458. 
Lloydia  triflora,  388. 
Lobarina  scrobioulata,  895. 
Lockwood,  E.,  notes  on  the  Mahwa 

Tree,  87. 
Lodhra,  charac.  of,  298 ;  acuta,  801 ; 
apicaUs,  302;  attennata,  299;  brac- 
tealis,  301 ;  caudata,  300  ;  cordifolia, 
801 ;  coronata,  302 ;  crassifolia,  302  ; 
orata^ides,  298 ;  cucullata,  301 ; 
cuneata,  301  \  elegans,  801 ;  fermgi- 
nea,  299;  floribunda,  299;  foliosa, 
300;  Gkirdneriana,  800 ;  grandiflora, 
299;  Hamiltoniana,  299;  hirsuta, 
801 ;  hispidula,  301 ;  jayanica,  302  ; 
jucunda,  301 ;  lata,  301 ;  leiostachya, 
800;  lencantha,  300;  Lohri,  298; 
lucida,  299;  macrophyllea,  299; 
marginalia,  301 ;  microcarpa,  302 ; 
miorophylla,  800 ;  monantha,  300  ; 
neryosa,  299 ;  oboyata,  801 ;  obtusa, 
800;  oxyphylla,  800;  pedicellata, 
800;  polycarpa,  301;  polystachya, 
300;  pnlchra,  800;  pynfolia,  299; 
racemoBa,  298 ;  ramosisBinia,  299  ; 
ribcB,  802;  rubiginosa,  299;  rufes- 
oens,  301;  Samuntia,  298;  spicata, 
298;  sulcata,  300;  zanthophylla, 
802;  Yerhuelli,  802. 
Longctia,  214. 
Lonicera  Maackii,  883 ;  Buprechtiana, 

383. 
LophoBtigma,  86. 
Loranthaceee,  N.  China,  885. 
Loureia,  255. 

Lychnis  dioica,  exper.  absorp.,  817. 
Lycoperdon  atropurpureum,    15,  yar. 

aroticum,  16 ;  cretaceum,  15. 
Lynch,  B.  Irwin,  on  Branch  Tubers  and 
Tendrils  of  YitiBgongylodeB,  806 ;  on 
MechaniBm  for  Fertmzation  of  Meye- 
nia  erecta,  145 ;  on  the  ■  Seed-struc- 
ture   and    Ghrmination  of   Paohira 
aquatica,  147. 
Lyngbya  martensiana,  281. 
Lysimachia    barystachys,    384;      de- 
throidee,  384;   nummularia,  absorp. 
leaf  of,  825. 
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Kabea,240,259. 

Maoaranga,  234, 264,  266. 

Haorosporium  compaotum,  142. 

Mssobotrya,  216, 261. 

Mahwa  Tree,  notes  on  the,  87 ;  corolla 
reoommended  for  importation,  90; 
foreat  animalB  feast  on,  88;  spirit 
made  from,  89 ;  used  by  poor,  89 ; 
yield  of  corollas,  88. 

Mallotus,!K33,264v266 ;  Port6rianu8,238. 

Maltea,843. 

Halva,  absorp.  dew,  823. 

Hanaga,  belongs  to  the  Anrantiacee, 
342 ;  guianensis,  341. 

Manihot,  228,  255, 262.  266. 

Manniophyton,  224,  263. 

Mappa  {Ju»s.)t  234;  capensis,  234. 

Mapronnea,  241,  260. 

Mareya,  230,  257. 

Marquartia  (synon.  Pandanus),  35 ; 
globosa,  89,  64 ;  leucacantha,  89,  55. 

Harrubium  incisum,  385. 

Manipa,  148,  oharao.  of,  150;  Fran- 
coana,  150 ;  paraensis,  151. 

Masters,  Dr.  M.  T.,on  Morphology  and 
Physiology  of  Conifer-leaves,  647; 
on  BesUaceous  plant  in  Cochin  China, 
343. 

Mazus  stachydifolius,  385. 

Meehan,  Thos.,  on  laws  goyeming  pro- 
duction of  Seed  in  Wistaria  sinensis, 
90. 

Meineckia,  212. 

Mdanotheca  aciculifera^  155;  rhaphi- 
disa,  155. 

Melanthesiopsls,  212. 

Melanthium,  411,  charac.  of,  474; 
eethiopicum,  446 ;  angustifolium, 
446;  Bergii,  447;  bighndulosum, 
475 ;  blandum,  447 ;  braoteohure, 
471 ;  Brownii,  462 ;  caeruleum,  447 ; 
capense,  443 ;  caricinum,  461 ;  cilia- 
tum,  447  ;  densum,  478  ;  euco- 
moides,  444 ;  glaucum,  482 ;  gracile, 
447 ;  gramineum,  445  ;  guineense, 
461 ;  Hultgreenii,  482 ;  hybridam, 
473,  476;  indicum,  460;  inus- 
tum,  436  ;  japonicum,  469  ; 
junceum,  447;  IsBtum,  478;  latifo 
lium,  475 ;  luridum,  447 ;  luteum, 
469 ;  marginatum,  436,  447;  monoi- 
cum,  473,  476 ;  monopetalum,  435 ; 
nmsciBtoxicum,  478 ;  mvoctonum, 
478 ;  nigrum,  472 ;  phalangioides, 
478 ;  polygonium,  475 ;  pumilum, 
436,  var.  Uitifolia,  436 ;  punctatum, 
445 ;  purpurea,436 ;  racemosum,  460, 
476 ;  remotum,436 ;  reTolutum,436 ; 
rubicundum,  447  ;  secundum    447  ; 


Schlectendalianum,  447;  sibiricama 
483;  sp.,  437;  spieatum,  435  ;  tenoe. 
436;  triquetrum,  447;  tubiflonim, 
436;  uniflorum,  446;  viraotf,  471; 
yirginicum,  476 ;  yiride,  449;  Worm- 
beum,  485. 

Melaspilea  ciicnmaerpens,  401. 

Melia,34d. 

MeliaoecB,  284. 

Melica  scabrosa,  388. 

Melilotus  parviflora,  381. 

Melosira  nummuloides,  10, 11. 

Menispermaceee,  N.  China,  877. 

Menispermum  dayuricum,  377. 

Mercurialis,  229, 230,  264, 266 ;  absorp- 
tion dew  by,  323. 

Merendera,  409,  charac.  of,  437 ;  abyn- 
sinioa,  438,  440;  Aitohisoni,  440; 
attica,  438;  bulbocodioides.  441; 
bulbocodium,  438,  440,  yar.  bulboco- 
dioides, 441;  caucasica,  438;  fili- 
folia,  438,  439 ;  hastubta,  438,  439 ; 
linifolia,  439;  longispi^  440; 
montana,  440;  persica,  438,  440; 
robusta,  438,  440 ;  Schimperiana, 
440 ;  soboUfera,  438,  439. 

Merenderes,  charac.  of,  409. 

Meridion  circulare,  11. 

Merulius  aurantiacus,  15. 

Methonioa  Doniana,  467 ;  grandiflora, 
458;  Leopoldii,  458;  Petersiana, 
468 ;  PLmtii,  458 ;  pktyphylla,  468 ; 
superba,  467 ;  yirescens,  458. 

Mettenia,  236. 

Meyenia  ereota,  mechanism  fertiliz.  of, 
145. 

Micrandra,  220,  222,  262. 

Microoocca,  230,  264,  265. 

Microdesmis,  218,  268. 

Microglena  oella,  366 ;  sordidula,  366. 

Microstachys,  2^. 

Microthdia  atramentea,  368;  melano- 
stigma,  368 ;  Metzleri,  368. 

Miers,  John,  notes  on  Moquilea,  371 ; 
on  Marupa,  a  genus  of  the  Simaruba- 
ces,  148 ;  on  SchoepfiesB  and  Cerran- 
tesien,  distinct  tribes  of  Styraoee, 
68 ;  on  some  genera  of  the  OlacaoesB, 
126;  on  South-American  plants  of 
uncertain  position,  333 ;  on  the  Sym- 
plocaceee,  283. 

Miersia,  407,  413,  charac.  of,  506  ;  cbi- 
lensis,  606, 607;  comuta,  607;  major, 
507;  minor,  607;  myoides,  607. 

Milligania,  charac.  of,  406,  410,  454 ; 
densiflora,  456  ;  Johnston!,  465 ;  lon- 

Sifolia,  456 ;  stylosa,  455. 
nea  edulb,  343. 
Mimulus  moschatus,  absorp.  leaf,  324. 
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Minsiuurtia,     cfaai«c.    of,    838,    841 ; 

Mongs  to  the  Crescentiaoee,  839; 

guianenus,  339. 
MiBchodon,  214,263. 
Hodnna,  221,  255. 
Motina,  C.  Oag,  204. 
Molineria,  95,  98,    charac.   of,    119; 

orassifolia,  121 ;  Finlaysoniana,  121 ; 

gracilis,   120,   Tar.    Jamesoni,   121; 

reciirrata,  120 ;  rhizophylla,  121. 
Monocaryum  faeciculare,  433. 
Moore,  S.  Le  M.,  and  J.  G.  Baker  on 

Flora  of  N.  China,  375, 
MoGuilea,  333 ;  notes  on,  with  descrip. 

of  new  species  by  J.  Miers,  371 ;  or- 

ganensis,  374 ;  Turiuyai  378 ;  tomcn- 

tosa,  (ftnote)  334. 
Moricandia  arrensis,  328  ;  snffiruticosa, 

828. 
Morphological  notes  on  Thunbergia,  1. 
Morphology  and  Physiology  of  Conifer- 

leayes,  547. 
Morris,  D.,  on  Structure  and  Habit  of 

Hemeleia  yastatrix,  the    Coffee-leaf 

disease,  512. 
Morung  Elachi,  or  Cardamom,  4. 
Murraya  exotica,  342. 
Musk-ox  in  Gfrinnell  Land,  does   not 

feed  on  Lichens,  Capt.  Feilden  on, 

849. 
Myoschilos  belongs  to  Olacaces,  126; 

charac.  of,  127 ;  oblonga,  128. 
Myriophyllum  sp.,  281. 
Myrtus  chinensis,  297. 
Mystacidium,  813. 

Napaca,  215. 

Karthecium  boreale,  486 ;  ealyculatum, 

487 ;    falcatum,    489 ;    glutinosum, 

490 ;  iridifolium,  487  ;  pubens,  491 ; 

pusillum,  486. 
Nasturtium  palustre,  378. 
Nayicula  acrosphseria)  yar.  sandyicensis, 

282  ;  ambigua,  11 ;  ard;ica,  11 ;  bo- 

roJis,  11 ;   cryptooephala,  11 ;  didy- 

ma,  11 ;  direcU,  11 ;  elliptica,  282 ; 

finna,  11 ;  fortis,  11 ;  gastnim,  282 ; 

gibborula,  282 ;  globiceps,  11 ;  gracil- 

Uma,  282  ;  liber,  11 ;  mesolepta,  11 ; 

minutula,    11 ;    rhomboides,    282 ; 

rhynooocephala,  11 ;  Smithii,  11 ;  sub- 

salina,  11. 
Nectria  cinnabarina,  568. 
Keoboutonia,  232, 264. 
Keorcepera,  254,  265. 
Nepal  Winged  Cardamom,  3. 
Ncpeta,  alMorp.  dew,  323;    glechoma, 

385,  and  absorp.  leayes  of,  318, 319. 
Nephxtnlium  chinense,  890 ;  ery throso- 

rum,  390;  Filiz-Mas,  absorp.  frond 


of,  819,  yar.  elongatum,  8&0;  sage- 
noides,  404. 

Nephromium  cellulosum,  396;  leeyiga- 
tum,  574,  yar.  parile,  574. 

Neuropogon  melaxanthus,  394;  trachy- 
carpus,  156 ;  Taylori,  (ftnote^  846. 

Nitzschia  angularis,  11;  olostenura,  11; 
sigma,  11. 

Nomenclature  of  Plants,  Mr.  G-.  Ben- 
tham  on,  189-198;  authors  appro- 
priate long-established  names,  189 ; 
binomial  appellations  and  third  word, 
190;  long-established  custom  in 
maintenance  of  names,  191;  names 
deriyed  from  Greek,  106;  names 
OTcrlooked,  194 ;  no  right  of  priority 
to  ante-Linnean  names,  193  ;  object 
of  Linnean  nomenclature,  190 ;  re- 
storation of  neglected  names,  192; 
specific  nomenclature,  combining  old 
sp.  with  new  gen.,  197;  trouble 
arising  from  corrections  in  spelling, 
195. 

Normandia  Iseteyirens,  576. 

Northern  China,  flora  of,  875. 

North-Indian  Cardamoms,  5. 

North  India,  ferns  of,  402. 

Nostoo  aureum,  9 ;  commune,  8b 

Nostochineffi,  8. 

Note  on  Gardenia  turgida,  by  C.  B. 
Clarke,  310. 

Fruiting  of  Wistaria  sinensis  in 

Europe,  by  W.T.  Thiselton  Dyer,329. 

genua  Oudneya,  by  Dr.  H.  Tri- 

men,  328. 

occurrence  of  a  Bestiaceous  plant 

in  Cochin  China,  by  Dr.  M.  T.  Masters, 
343. 

probable  migration  of  Pinguicula 

grandiflora  through  agency  of  birds, 
by  Prof.  Allman,  157. 

relation  between  Morphology  and 

Physiol,  in  leayes  of  certain  Conifers, 
by  Dr.  M.  T.  Masters,  547. 

South-African    Orchids,   by  W. 

ManseUWeale,313. 

structure  and  habit  of  Hemileia 

yastatrix,  by  D.  Morris,  512. 

Notes  on  Algss  from  Lake  Nyassa,  E. 
Africa,  by  G.  Dickie,  281. 

Cleistoffamio  Flowers,   chiefly  of 

Tiola,  Oxaus,  and  Impatiens,  by  A. 
W.  Bennett,  269. 

Euphorbiacete,  by  G.  Bentham, 

185. 

Mahwa  Tree  (Bassia  latifolia),  by 

E.  Lockwood,  87. 

Moquilea,  with  descrip.  of  new 

species,  by  J.  Miers,  371. 

Notes  on  Thunbergia,  by  M.  Hartog,  1. 
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Nuoelliu,  use  of  term,  (ftnote)  521. 
Kutrition  of  Drosera  rotimdifoliA,  17  ; 

additional  mexnoranduin,  32. 
Nyaaaa  Lake,  AlgtB  from,  281. 

Obesia,  168. 

Obfleirations  on  Hemileia  yastatrix,  the 
Coffee-leaf  Disease,  by  Ber.  B. 
Abbay,  173. 

—  on  the  eenus  Pandanus  (Screw- 
Pines),  by  Dr.  I.  B.  Balfour,  83. 

Odina  Francoana,  149. 

Oiti,  a  kind  of  S.  Amer.  fruit,  834. 

Olacaoee,  on  some  genera  of,  126. 

Oldaeldia,  214, 263. 

Oleinee,  N.  China,  384. 

Omphalea,  241,  259. 

Omphalodes  sericea,  Tar.  384. 

On  Absorption  of  Bain  and  Dew  by 
Green  Parts  of  Plants,  by  the  BeT. 
Q.  Henslow,  813. 

On  AlgsB  found  during  the  Arctic  Ex- 
pedition, by  Dr.  G-.  l)ickie,  6. 

On  Branch  Tiibers  and  Tendrils  of  Vitis 
gongylodes,  by  B.  Irwin  Lynch,  306. 

On  discoTery  var.  Cedar  of  Lebanon  on 
Mountains  of  Cyprus,  with  letter 
from  Sir  Samuel  Baker,  by  Sir  J.  D. 
Hooker.  517. 

On  Helyella  califomica,  by  W.  Philips, 
402. 

On  Laws  goreming  production  of  seed 
in  Wistaria  sinensis,  by  Thos.  Meehan, 
90. 

On  Lichens  collected  during  English 
Pokr  Exped.,  1875-76,  by  Prof.  T. 
M.  Fries,  346. 

On  Marupa,  a  genus  of  the  Simarubacee, 
by  John  Miers,  148. 

On  Mechanism  for  the  Fertilization  of 
Meyenia  erecta,  by  B.  Irwin  Lynch, 
145. 

On  SchoepfiesB  and  Cervantesiee,  dis- 
tinct tribes  of  the  Styraoese,  by  J. 
Miers,  68. 

On  some  Genera  of  the  Olacaoese,  by  J. 
Miers,  126. 

On  some  South- American  genera  of  un- 
certain position  &c.,  by  J.  Miers,  333. 

On  the  Source  of  the  Winged  Cardamom 
of  Nepaul,  3. 

On  the  Symplocacec,  by  J.  Miers,  283. 

On  two  kinds  of  Dimorphism  in  the 
Bubiacecp,  by  C.  B.  Clarke,  159. 

Onoclea  germanica,  389  ;  sensibilis, 
389. 

Ononis  oolumnap,  278. 

Onygena  equina,  557. 

Opcgrapha  dendritica,  dOl;    dialcuca, 


154;   plebeja,  401;    nndulala,  154; 

yaria  f.  signata,  563. 
Ophiopogon    gracilis,    500 ;     indicus, 

501 ;    intermedins,   501 ;     Jabunui, 

502 ;  japonicus,  500,  501,  yar.  int«r- 

medius,  501,  yar.  WaUichianua,  501 ; 

longifoUus,  500 ;  Malcolmsonii,  501 ; 

minor,  501 ;    mollis,  501 ;   Musosri, 

500;   prolifer,   502;   spicatua,   489, 

501 ;  umbratioola,  501. 
Ophiostaohys  yirginica,  469. 
Ophthalmoblapton,  241,  259. 
Orchids,  Note  on  South- African,  318. 
OrBlea,  231,  257. 
Origin  of  so-called  Scorpioid  Cyme,  Bey. 

G.  Henslow  on,  511. 
Omithoglossum,  409,  charac  of,  448 ; 

glaucum,  449,  yar.  grandiflomm,  449, 

yar.  madogascariensis,  449,  yar.  undu- 

latum,    449,    yar.     Zeyheri,     449 ; 

lichensteinii,  449 ;  undulatum,  449 ; 

yiride,  449. 
Orobus  lathyroides,  381. 
Orphinospora  grcenlandica,  364. 
Orthosira  marina,  11. 
Oscillaria  sp.  P,  281;  tenuis,  yar.  sor- 

dida,8. 
OsoillAriacee,  8. 
Osmunda  cinnamomea,  890. 
Ostodes,  225,  263 ;  Helferi,  225  ;  minor, 

226. 
Oudneya  afrieana,  history  of,  328. 
Oudneya   and   Henophyton    identical, 

329. 
Oyibos  moschatus,  food  of,  849. 
Oxahdes,  N.  China,  380. 
Oxalis   aoetosella,  269,  275,  280,  880; 

Clebtogamic  flowers  of,  275  ;   comi- 

culata,380;  obtriangulata,  380. 

Pachira  aquatica,  cotyledons  of,  148; 

seed-structure  and   germination    of, 

147. 
Pachysandra.  205. 
Pachystemon,  234. 
Pachystroma,  228,  262. 
Peonia  albiflora,  376  ;  oreogeton,  376; 

oboyatsB,  377 ;  Wittmanniana,  377. 
Palisade  cells  in  Conifers,  549 ;  in  Dian- 

thus  and  Narcissus,  (ftnote)  552. 
Palissya,  231, 257. 
Palura,  283,  charac.  of.  297;  odorata, 

298;  pendula,  297;  sinica,  297. 
Pandanus  acuminatus,  40 ;  affinis,  40 ; 

albus,  40;  altissimus,  40;  amarylli- 

foUus    {Roxb,),  40,  50,    ffori,   50; 

amarylloides,   41  ;   Amherstis,   41  ; 

andamanensis,  41;   audamanensium, 

41 ;  angustifoUus,  41 ;  aragoensis,  41 ; 
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aquaticus,  41  ;  airocarpua,  41 ;  aus- 
taralia,  41 ;  Bagea,  42,  (Miq.)  45  ; 
BalaoBS,  42;  Barklyi,  42;  Bidur, 
40,  42,  {Jun^h  )  45  ;  Blanooi,  42,  55 ; 
Bomni,  67;  Boryi  (Gaikf.),  42,  55; 
Boucheanus,  42 ;  bronielieeibliud,  42  ; 
butjrophorua,  42 ;  calathiophoriw, 
42 ;  Candelabrum,  42,  {Pal.  Beauv.) 
49,  (Hook.)  64;  caricosue,  43, 
(Miq.)  48,  (Hort.)  48;  cauliflorus 
(Carm.),  44;  ceramenais  (Hort.), 
44;  ceramicus  (Sumph.),  41,  41; 
oeylandicus,  67;  Chamissonia,  44, 
65 ;  conglomeratua,  Balf.  fil.  85, 
44;  conoideus  (Xa«i.),  41,  44,  (Pet.) 

44,  (De  Vriese)  44,  53,  59;  cras- 
aipes  (Wall.),  44,  48;  cylindricua 
(Hort\  4A  ;  deoorua,  44  ;  decum- 
bena,  44;  deflextu  (HoH.),  44,  45; 
demiaauB  (Soland.),  45 ;  diatichua 
(Hort.)^  45,  64  ;  doomianua,  45  ; 
I)ougIa8ii(G^atMf.),  45,55;  drupaoeua, 
45 ;  dubiua  (8preng.\  42, 45,  46, 47 ; 
edulia  (De  Vriese),  45,  46,  (Pet.) 
46;  elqgana  (Pet.),  46;  elegantiasi- 
mua  (HoH.),  46,  61,  yac  btifoliua 
(Hart.),  46;  enaifoUua  (Pet.\  46; 
erigena  (Pet.),  46,  53;  exaltatua 
(Blanco),  46  ;  Ejdouxia,  46 ;  faaci- 
cularia,   55,   (Lam.)    46,   /3  (Lam.) 

45,  47 ;  flaboUiformia,  47,  (E.  Carr) 
64 ;  flagelliformis,  47 ;  foetidua,  47  ; 
Forateri,  47;  fragrana,  47;  freyci- 
netioidea,  47;  furcatua,  35,  (Soxb.) 
86,  47,  (Thw.)  67;  glauceaoena 
(Sort.),  48 ;  glaucua  (Hort.),  48, 
61;  globuliferua  (Pet.),  48,  61; 
gracilia  (Blanco),  48 ;  gramineua 
(Hort.\  48 ;  graminifolioa,  48  ;  heli- 
oopaB,48;  heterocarpua,  48 ;  Heude- 
lotianua,  49  ;  Hoffa  (Chapelier),  49 ; 
Hornei,  49;  horridua  (Rnwdt.),  48; 
HouUetii,  49 ;  humilia  (Rimph.)  49, 
(Jacq.)  49,  (Lour.)  49  ;  Iceryi 
(Home),  49  ;  inermia,  (Blanco)  49, 
(Rnwdt.)  50,  (Roxh.)  49 ;  inclmana 
(Soland.),  49  ;  integrifoliua,  49 ;  ja- 
▼anicaa  (Hart.),  42,  49,  Tar.  glaucea- 
oena (Hort.),  42,  49,  var.  variegatua 
(Hort.),  42,  49 ;  Kaida,  49 ;  Kor- 
thalaii,  67 ;  Kurzianus,  67  ;  labyrin- 
thicoa,  49 ;  leria,  50  ;  lagensBfonnia, 
50;  Laia  (Krz.),  48,  50;  latifoliua, 
40,  (Rumph.)  42,  (Hort.)  42, 
(Rumph.)  50,  (Hort.)  50,  (Voigt) 
51 ;  latiaaimua,  40,  (Blum.)  45,  51 ; 
leonenaia,  51 ;  Leram,  51,  /3.  macro- 
carpa,  51 ;  leucanthua  (Hasskl.), 
61,  65 ;  leucacaiithua,  (Hort.)  51, 
(Hort.  4*  HasaJcl.)  55 ;  Linneei,  51, 


(Gaud.)   55 ;    Linnei    (Hort.\  51  ; 
littoralia  (51),   (Jungh.)  56;  lividuD, 
51 ;  longifoliuB  (Hort.\  45,  50,  52  ; 
Loureiri,  52;    lucidus,   52;   macro- 
carpua,   52  ;    madagascariensis,   52 ; 
magnua  (Rumph.),  46,  52 ;  malaten- 
ais,  52;  marginatua,  52;  maritimus, 
52,     (Pet.)    64;     mauritianus,    52, 
(Krz.)  .64 ;  Menziesii,  52 ;  mierocar- 
pus,  52 ;   microatigina,  53  ;   Millore 
(Roxh.),     51,     53  ;     militaria,    53 ; 
Minda,  53  ;    minor,  63 ;    monodon, 
63;  montanuB,  41,  63,  (Bory)  46; 
mouticola,  54;    moachatus,  40,  50, 
64 ;  Motlejanua,  68  ;  multiapieatua, 
64;  muricatua,  54;  nitidua,  54,  (Kr*.) 
62;  nudua,  54;    obeliacua,  64;  ob- 
longua,    54;      odoratiasimua,      85, 
(Blum.)  40,   (L.  fil.)   42,    45,   46, 
(Norofih.)  50,   (HoH.  Sf  L.fil.)  54, 
(Lour.)  57  ;  odoratua  (Rumph.),  40, 
(Salish.)  57;    ornatua,  57;    ovatua 
(Krz.),  57  ;  paluatria,  57  ;  Pancheri, 
57 ;  paraaiticua,  57  ;  peduiiculatu8(JS. 
^r.)47,58;  Perrilleanua  (iTr^-.)*  42, 
58  ;  polycephalus,  58 ;  polyryzoa,58  ; 
Porteanua,  59 ;   princepa,  59 ;  proli- 
ferua,  59;  proatratua,  {Balf.  fil.)  44, 
59 ;    purpuraacena,   59  ;    pygmeeua, 
59;    pyramidalia,  60;   pyramidatua 
(Carm.),  53;   racemosua,  60;   radi- 
cans,     60 ;     reflexua,    60 ;     repena 
(Rumph.),    60  ;      reticulatua,  60  ; 
Bheedii   (Gaud.),  56,  60;    Bhum- 
plni  (Gaud.),  56,60;  Sabotan,  60; 
Samak,  60;    aatirua  (Pet.),  61,  64; 
Sechellarum,  61 ;  aeaailia,  61 ;  aphas- 
rocephaluB   (Gaud.),  57,  61;  aphea- 
roideua,  61 ;  apinifractua  (Krg.),  48 ; 
apinifnictua  (Dennst.),  48,  61;  api- 
ralia,  (R.  Br.)  56,  (Miq.)  62 ;  apuriua, 
(Rumph.)  66,  (Miq.,  Rumph.,  Hort.) 
62  ;     atenophyllua,    62  ;      atriatua 
(Carm.),  60,  62;    atrigilia  (Carm.), 
45,  62;    SuBsea,  62;    aylyeatria,  41, 
(Krg.)  42,   (Bory)   46,  62,    (Kre., 
Rumph.)   63;     tectoriua   (Soland.), 
56,    63;     ienuifoliua,    63;     terres- 
tris,  41,  (Rumph.)  63;  tetrodon,  63 ; 
turbinatuB,  63;  unguifer,  68;    uni- 
papillatuB,  63;  urophyllus  (Hance), 
48,  63;    utilia,  (Bory)  46,  47,   61, 
62,63,  /3.  luoidua  (Krz.),  65 ;  Vacqua 
(Carm.),    65;    Vandormeeachi,    65; 
yariegatufl     (Miq.),     61;      Veitchii 
(Hort.),  64,   65;    rerua    (Rumph.), 
56 ;   yiaoiduB,  65 ;  yittariifoliua,  65  ; 
Yvanii,  68. 
Pandanua,  general  remarka  on,  83-87, 
geograph.  distrib.  of,  36  ;  hiatory  and 
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litenture  of,  34;  obBerrations  on 
geuuB  hj  Dr.  I.B.  Balfour,d8 ;  preser- 
▼ation  of  fruits  of,  87 ;  remarks  on 
names  of  species,  36 ;  synopsis  of  the 
genus,  88. 

Puidanaoese,  83. 

Panicum  mandschuricum,  8ti8. 

Pannaria  lepidiota,  677 ;  nigro-cincta, 
897 ;  rubiginascens,  397 ;  rubiginosa, 
897,  671  ;  semiviridis,  897. 

Pao  amarello,  a  kind  of  S.  Amer. 
timber,  (ftnote)  834. 

Pao  pombo,  a  S.  Amer.  wood,  149. 

Papayeraoese,  N.  China,  878. 

Paracroton,  226, 263. 

Paradenocline,  280. 

Paraphyllanthus,  210,  211,  258. 

Pardanthus  chinensis,  leayes  of,  (ftnote) 
662. 

Parinarium  of  Aubl.  and  De  Oand.  com- 
pared, 335. 

brachystachyum,   (ftnote)  835; 

campestre  (fruit  of),  836 ;  cori- 
aceum,  (ftnoto)  835 ;  excelsum,  887 ; 
glaberrimum,  836 ;  Qriffithianum, 
836;  Maranthes,  886;  montanum 
(fruit  oQ,  836;  scabrum,  836; 
senegalense,  887  ;  sumatranum, 
886. 

Paris  obovata,  888. 

Parmelia  acetabulum,  572;  adepta,155  ; 
angustata,  395 ;   australiensis,  896  ; 
Borreri,  (ftnote)  346;  caperata,  894, 
573,  var,   rufesoens,   573;    oapera- 
tula,    894  ;      oentrifuga,  858,   568, 
572;     circinata,     565;     oonspersa, 
858,  572,  894,  f.  isidiata,  572,  Tar.  f. 
stenophylla,  894;  oonstrictans,  895 
oomiculans,  568,  578;  encausta,  j3 
inteetiniformis,  858;  euplecta,  165 
exasperata,  572  ;    hottentotta,  568 
bypotropa,  567t   f.    parmata,   577 
lanata,(ftnote)d47,350,853, 895,555, 
yar.  reticulata,  562  ;  limbata,  394 ; 
lugubris,  395;  mundata,  895,  yar. 
piUverata,  895 ;  oliyacea,  572,  yar.  /3. 
prolixa,  358 ;  ophylla,  894,  yar.  multi- 
partita, 894 ;  perforata,  567 ;  perlata, 
567,  yar.  oliyetorum,  567,  f.  sorediata, 
567;    pertusa,  895;  physodes,  yar. 
labrosa,  568;  placorhodioides,  895; 
pulverata,  895 ;  sagenalis,  565  ;  saza- 
iilis,  572,  yar.  fuHiiraoea,  573,  yar. 
omphalodes,  853,  572,  yar.  sulcata, 
573 ;  semiyiridis,  898 ;  separata,  853 ; 
solenaria,  569;   sordida,  564;   sub- 
auxifera,  572;    suboaperatnla,  894; 
tenuirimis,  394;  tiliacea,  894;  tris- 
tis,  562  ;  uniformis,  353. 
Parmeliei,  394. 


Parmentiera,  841 ;  aculeata,  338 ;  oerei' 

fera,838;  edulis,  888. 
Patellaria  cyanea,  142. 
Pauridia,  94,  98,  charac.  of;  126 ;  hy- 

poxidoides,  126. 
Pausandn^  224, 262. 
Payer,  Julius,  obsery.  on  Arctio  Lichens, 

847. 
Payeria,  218. 
Pedilanthus,  202,  250. 
Peliosanthes,  407,  418,  charac.  of,  508 
campanu]ata,504 ;  oourtallensis,  503, 
504;   Giiffithii,  503,  506;    humilis, 
503,  505 ;  jayanica,  503,  506  ;  longi 
folia,  503 ;   macrophylla,  603,  506  [ 
neilgherriensis,  603 ;  Teta,  603, 504, 
605  ;  yiolaoea,  508,  504,  yar.  Clarkd, 
504,yar.  minor,  504,  yar.  prinoeps,  604. 
Peltidea  apthoea,  674 ;  yenosa,  674. 
Peltigera   canina,   867,  574,  f.  mem- 
branacea,    896;    hdrizontalia,    674, 
yar.  musoorum,  574;    polydbciyla, 
674,   f.   pelludda,  574;    nifesoens, 
674;   scabiosa,  867;   scutata,  674; 
spuria,  674. 
Peltigerei,  896. 
Pentabrachion,  218. 
Peponopsis  adhserens,  809. 
Pera,246,260. 

Pertusana  amara,  664 ;  commums,564 ; 
ooriaoea,  859;  faUtf,  664;  globoli- 
fera,  f.  discoidea,  564. 
Petalostigma,  218,  265. 
Petrocarya  (Jaok)y  charac.  o^  836. 
Petrosayia,  406,  412,  charac.  o^  492 ; 

stellaris,  492. 
Peziza  ciborium,  18, 16 ;  Cuireiana,  18 ; 

stercoiea,  16. 
Pharetrella  alba,  497. 
Philadelphus,  ahsorp.  dew,  323  ;  ooro- 

narius,  yar.  tenuifolius,  382. 
Phillips,W.,  on  HeWella  califomioa,  402. 
Phlyotona  smilacis,  141. 
Plilyctis  ageUea,  564. 
Phoma  hysteniforme,  141. 
Phyganthus  yemus,  496. 
PhyUanthesB,    charac.   of,    200,   206; 

geograph.  distrib.  of,  268. 
Phyllanthidia,  254. 

Phyllanthus,    209,    sections    of,    210, 
253  ;  bacobotryoides,  211 ;  distichus, 
261;  fluitan8,212;  l^iruri,  211, 264, 
260;  urinaria,  211. 
Phyllobotryum,  236,264. 
Phyllosticta  micropuncta,  142. 
Phyllotaxis,  new  principle  of,  611. 
Physcia  aipolia  f.  acrita,  571 ;  aquila, 
570;  csBsia,  854,  571 ;  chrysophthal- 
mia,896, 656 ;  ciliaris,  568,  f,  actinata, 
568,  f.  agriopa,  568,  f.  melanosticU, 
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568;  flayicans,  556;  intricata,  569; 
leptalea,  568;  leucomela,  569;  ob- 
scura,  Tar.  chloantha,  568,  var.  virella, 
571;  parietina,  572 ;  picta.  396 ;  pul- 
▼erulenta,  571,  f.  flBg;^tiaca,  571,  /3. 
musoigena,  345,  350,  f.  panniformis, 
571 ;  stellarb,  571.  /3.  tribacia,  354, 
Tar.  y.  marina,  854 ;  subexilb,  896 ; 
tenella,  568 ;  ulothriz,  571 ;  villosa, 
569. 

Physdei,  896. 

PiaranthuB,  162, 163. 

Pioea  ajanensis,  young  shoot  of,  647, 
549  ;  Alcockiana,  (ftnote)  551 ;  Maxi- 
mowiczii,  resin-canals  of,  549 ;  sitch- 
ensis,  leayes  of,  550,  (ftnote)  551;  tri- 
color, leaves  of,  550. 

Pierardia  (Roxb.)f  216. 

Pimeleodendron,  240,  260. 

Pinguicula  grandiflora,  157 ;  lusitanica, 
158. 

Pinus  Massoniana,  389. 

Piranhea,  215, 261. 

Placodium,  163 ;  murorum,  565. 

Plagiorhegma  (Maxim.),  377. 

Plants,  absorption  rain  and  dew  by 
green  parts  of,  318,  324 ;  advantages 
of  syringing,  325. 

Platygyne,  238,  259. 

Platysma  cncullatum,  569;  diifasum, 
573;  Fahlunense,  572;  glancum, 
573,  £  ampullaceum,  572,  var.  &llax, 
f.  coralloidea,  570 ;  nivale,  569 ; 
Biohardsonii,  577. 

Platystigma,  216. 

Pleea,  406,  412,  charac.  of,  421 ;  Sie- 
ben,  452  ;  tenuifolia,  491. 

Pleiostemon,  212. 

Pleopedtis  erythrocarpa,  408. 

Pleraginea  odorata,  833  ;  ru&,  883  ; 
nmbrosissima,  834. 

Pleurosigma  angulare,  11 ;  longuzn,  10, 

Plukenetiee,  236,  287,  258 ;  penniner- 

Tia,  288 ;  Termoosa,  288 ;    Tolubilis, 

237. 
Poa   pratensis,    888;     sphondyloides, 

888. 
Podadenia,  232, 264. 
Podanthes,  163. 
Podocalyx,  217. 
Podosira  hormoides,  11. 
Podosphenia  gracilis,  11. 
Pogonophora,  218,  261. 
Poinsettia,  202,  249. 
Polar   Exped.,   lichens  of.   by  Prof. 

Fries,  346. 
Polemonium,  absorp.  leaf,  819. 
Polyblastia  bryophua,  866 ;  intercedens, 

866. 


Polycoocom  sporastatise,  (ftnote)  850, 

370. 
Polygala  jagonica,  379 ;    sibirioa,  var. 

tenuifolia,  879. 
Polygalace©,  N.  China,  379. 
Polygonaoe©,  N.  China,  385. 
Polygonatum  japonicum.  887 ;  verticil- 

latum,  887;  vulgare,  387. 
Polygonum  fagopyrum,  385 ;  sibirioum, 

385. 
Poly  podium  darssforme,  403;   lineare, 

890 ;  linearifolium,  290. 
Polystachya,  813. 
Poppigia  cfailensis,  496. 
Populus    balsamifera,    var.    laurifolia, 

387 ;  tremula,  387. 
Poranthera  microphylla,  251. 
Potamogeton    crispus,    345 ;     natans, 

845 ;  perfoliatus,  345  ;  sp.  P,  281. 
Potentilia  chinensis,    881;    flagellaris, 

381 ;  multifida,  381 ;  supina,  381. 
Prsealstonia,  charac.  of,   29;  arechea, 

291 ;  cemua,   292  ;    coccinea,   291 ; 

coriacea,  292 ;  Matthewsii,  292 ;  mu- 

cronata,  292 ;  nuda,  292 ;  octopetala, 

291 ;  parvifolia,   292  ;  reflexa,   292 ; 

rufesoens,  292 ;  serratula,  292 ;  theca- 

formis,  291 ;  tomentosa,  292. 
Prasiola  Sauteri,  7. 
Preservation  of  cut  flowers,  326. 
Primula  cortusoides,  384. 
Primulaceee,  N.  China,  884. 
Protohopea,   charac.   of,  289;    cemua, 

290 ;  tinctoria,  290. 
Prunella  vulgaris,  385. 
Prunus  japonica,  881 ;    Laurocerasus, 

821,  822;    lusitanica,  822;  Padus, 

var.  pubesoens,  881 ;  Pseudocerasus, 

381 ;  sp.  ?  near  P.  japonica,  (ftnote) 

375  ;  Ssiori,  881 ;  tomentosa,  381. 
Pseudocroton,  227, 262. 
Pseudophyllanthus,  254. 
Pseudotsuga,  (ftnote)  549. 
Psoroma  asperellnm,  898;  hypnorum, 

899;  soocatum,  898;  sphinctrinum, 

898,  var.  lepiolema,  898. 
Pteris  aquilina,  889. 
Pterococcus,  288,  25& 
Pulmonaria,  absorp.  dew,  828. 
Pulvini  in  Spruces,  nature  of,  547. 
Purisantha,  subgen.,  165. 
Pntranjiva,  218,  263. 
Pyonantbera,  225. 
Pyonocoma,  287, 264. 
Pyonothelia  papillaria,  561. 
Pyrenocarpei,  401. 
I^TUS  baocata,  882  ;  chinensis,  882. 

Quercus,  absorp.   dew,  323 ;  MacCor- 
mickii,  887. 
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Qttinchamalium  belongs  to  Olacaoee, 

126^  charao.  of,  184 ;  chilense,  135 ; 

elegans,    137;    fruticuiosum,     138; 

gracile,  137 ;  linifolium,  135  ;  in^jus, 

136 ;  procumbens,  136. 
Quivisia,  218. 

Bacaria  belongs  to  Meliaoese,  342,  348  ; 
eylyestris,  structure  of,  342. 

Baoodium  nipestre,  562. 

Badiola  millegrana,  158. 

Ramalina  arabum,  555,  578;  aulota, 
155 ;  bermudiana,  154 ;  calicaris, 
570,  var.  subampliata,  570 ;  compla- 
nata,  154;  cuspidata  f.  oomuta, 
562;  evemioides,  569;  &rinaoea, 
570,  f.  pbalerata,  570;  fastigiata, 
569,  570,  f.  minuta,  570;  fraxinea, 
570 ;  minuscula,  155 ;  poUinaiia, 
569;  scopulorum,  570;  tenuior, 
153. 

Bamalinei,  393. 

Ramalodium  suoculentum,  392. 

Bamelia,  237. 

BamullDa  geuiculata,  393. 

Randia,310;  uliginosa,  160. 

Bandioides,  161. 

Banunculacess  of  China,  375. 

Banunculas  acris,  N.  China,  376 ;  au- 
rioomuB,  376  ;  chinensis  (Bge.)^  376; 
pennsylyanicus,  376;  repens,  376; 
scleratus,  376. 

Baphoneis  Quarnerensis,  11. 

Batiga,  238. 

Beidia,  21,  254. 

Beindeer  moss,  349. 

Belations  between  Morphol.  and  Phy- 
siol, in  leayes  of  Conifers,  Dr.  M.  T. 
Masters  on,  547. 

Bemarks  on  Carpesium  cemuum  ?  as 
indigenous  to  Australia,  F.  M.  Bailej 
on,  345. 

on  Mr.  Crombie's  paper  on  the 

'  Challenger  *  Lichens  in  Journ.  Linn. 
Soo.  voL  xvi.,  by  Dr.  Stirton,  152. 

Bestiaceous  plant  in  Cochin  China,  Dr. 
Masters  on,  343. 

Bhabdonema  arouatum,  11. 

BhamnaoesB,  N.  China,  380. 

BhanoBUs  crenatus,  380. 

Bhizocarpon  botularium?,  366;  chio- 
nophilum,  (flnote)  350,  365;  enda- 
myleum,  365;  geographicum,  347, 
8^  ;  germinatum,  (ttnote)  350, 365 ; 
grande,  365  ;  inops,  365  ;  (Catocar- 
pon)  Bittokense,  365. 

Bhododendron  micranthium,  384;  sp. 
(near  B.  dilatum)  N.  China,  (ftnote) 
875. 

Rhoioosphenia  curvata,  11. 


Bhopalostyles,  239. 

Bibes  petrsBum,  382. 

Bicasolia  Ifeterirens,  573. 

Bicheria,  217, 261. 

Bicinella,  230 ;  myrciesfolia,  281. 

Bicinodendron,  224, 263. 

Bicinus,  234 ;  communis,  261. 

Binodina  aterrima,  868 ;  exigua  j3.  oon- 

fragosa,  (ftnote)  350,  857 ;  mniarsea 

p.  ^cigeua,  357;  nimboea,  357 ;  Pan- 

schiana,  357 ;  turfacea,  (ftnote)  350, 

356,  357,  Tar.  orbata  and  Tar.  roecida, 

857. 
BiTularia  plicata,  565. 
BiTulariaoes,  8. 
Boccella  fuciformis  (minor) ,'570 ;  mon- 

tagnei,  393 ;  patellata,  153 ;  phycopsia, 

570 ;  tinctoria,  562. 
Boccellei,  393. 
Bondeletia,  160. 

Bosa  dayurica,  382 ;  multiflora,  382. 
Bosaces,  N.  China,  381. 
Bottlera  {Roxb.),  233. 
Boussinia,  35 ;  indica  (Gaiud.)^  51,  57. 

66. 
Bubiacess  of  N.  China,  383;  on  two 

kinds  of  dimorphism  in,  159. 
Bubus,  323  ;  craterifolius,  381. 
Bumex,   323;    acetosa,  885;    crispua, 

exper.  absorp.,  817. 
Bussula  integra,  13,  15. 
BuUce»,  N.  China,  880. 
Byckia,   35 ;    furcata  {De  Vrieae),  48, 

66. 

Sagotia,  227,  262. 

Salicacese,  N.  China,  386. 

Salix  arctica,  wood  of,  found  in  Arctio 

regions,  (ftnote),  350;     babylonica, 

386;  gracilistyla,  386. 
Salvia  plebeia,  385. 
Salyinia,  212. 

Samadera  (ftnote)  149  ;  indica,  148. 
Sambucus,  323  ;  racemosa,  383. 
Sandersonia,  410,    charac.    of,    452  ; 

aurantiaca,  453  ;  littonioides,  453. 
Sanicula  rubiflora,  882. 
SantalacesB,  N.  China,  385. 
Sapindace®,  342 ;  of  N.  China,  380. 
Sapium,   242,  259 ;   heterodoxa,   241  ; 

indicum,  242,  243. 
Saroocooca,  205,  252. 
Saroocodon  (n,  ffen.),  charac.  of,  169 ; 

speciosus,  170. 
Sarcodinum,  227. 
Saroothrostachys,  243. 
Sauropus,  209, 254. 
SaTia,  208,  254 ;  clusiiefolia,  209. 
Saxifrega  (Isoraeria)  Bossii,  375,  882. 
Saxifrages,  N.  China,  382. 
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Schelhammera,  410,  charaa  of,  466; 
multiflora,  466,  466 ;  undulata,  466. 

Scheachzeria  pseudo-asphodelus,  487. 

Schcenocaulon,  411,  charac.  of,  476; 
Coulteri,  476,  477 ;  Drummondii, 
476, 477 ;  gracilis,  476, 477 ;  interme- 
dium, 476,  477;  officinale,  476  J  taxa- 
num,  477. 

Schoepfia,  charao.  of  genus,  70 ;  arbo- 
resoens,  71  j  brasiliensis,  73  ;  chryso- 
phylloides,  75  ;  flexuosa,  72  j  grandi- 
folia,  74 ;  mexicana,  73 ;  obliquifolia, 
73;  quintuplinervis,74;  Tvhere  referred 
to  by  botanists,  69. 

SchoepBeee,  charac.  of,  68. 

and  Cervantesiese,  J.  Miers  on,  68. 

Schoepfiopsis,  charac.  of  genus,  75  ;  acu- 
minata, 77j  chinensis,  77;  fragrans, 
76 ;  jasminodora,  77. 

Scidelia,  188,  204,  230,  239. 

Scilla  japonica,  460. 

Sclerocroton  ellipticum,  243 ;  reticulum, 
243. 

Scoliopus,  charao.  of,  406,  412,  492 ; 
Bigeloyii,  492. 

Scolopendrum  sibiricum,  389. 

Scorpioid  cyme,  origin  of,  511. 

Scorzonera  austriaca,  383,  and  var.,  383 ; 
macrosperma,  var.,  383. 

Sorew-Fines,  observations  on,  by  Dr.  I. 
B.  Balfour,  33. 

Scrophulariacees,  K.  China,  385. 

Sebastiania,  242,  259 ;  ligustrina,  243. 

Securinega,  208,  212,  253;  congesta, 
212  ;  elliptica,  212 ;  ramiflora,  386  ; 
Schuechiana,  212. 

Sedum  aizoon,  382. 

Seed-structure  of  Pachira  aquatica,  147. 

Selaginella  inTolyens,  389. 

Selaginelleie,  N.  China,  389. 

Senapea,  341 ;  belongs  to  Crescentia- 
oess,  341 ;  guianensis,  339. 

Senecio,  323  ;  campestris,  383. 

Senefeldera,  241, 260. 

Septoria  magnolise,  142. 

Sidalchomea,  231. 

Silene  africa,  var.  ?,  380 ;  Oldhamia,  380. 

Silvsea,  224. 

Silver  Firs,  structure  and  function  of 
leaves  of,  547-551. 

Simaba  cedron,  (ftnote)  149. 

Simmondsia,  206, 253. 

Siphula  ceratites,  562 ;  torulosa,  393. 

Siphulei,  393. 

Sifosiphon  saxicola,  562. 

Sisymbrium  Alliaria,  exper.ab8orp.,3l7. 

Slateria  jaburan,  502 ;  japonica,  501. 

Snowbeiry,  exper.  absorp.,  317. 

Sohlms  liaubach,  Count,  his  '  Monogra- 
phia  Pandanacearum,*  67. 


Solaria,  413,  509 ;  miersioides,  509. 
Soliva  anthomifolia,  346. 
Solorina  crocea,  576 ;  saccata,  576. 
Some  Morphological  Notes  on  certain 

species  of  Thunbergia,  1. 
Souleyetia  freycinetioides  (Oaud.),  47. 
South- African  Orchids,  note  on,  313. 
South-American   Plants    of   uncertain 

position,  J.  Miers  on,  333. 
Sowerbaea,  408,  charac.  of,  416;   alli- 

acea,  417 ;  juncea,  416 ;  laxiflora,  417. 
Spathodea  campanulata,  340. 
Speranskia,  227,  228,  263. 
Sphserella  exutans,  144 ;  h'neolata,  17. 
Sphaeria    botulaspora,  148;    pertacta, 

143 ;  species  new  or  doubtful,  370 ; 

texensis,   143  j     torulsespora,    144  ; 

uvsespora,  144. 
Spheerophorei,  392. 
Sphfisrophoron  australis,  392 ;  compres- 

sum,    562;    coralloides,   392,    662; 

fragile,  562. 
Sphffirostyles,  237,  258. 
Spirogyra,  282 ;  pallida,  281. 
Spirostachys,  243. 
Sporastatia    testudinea,    (ftnote)    347, 

350,  370. 
Sporidesmium  mundulum,  142. 
Sporochnacese,  6. 
Spruce  Firs,  structure  and  function  of 

leaves  of,  547-551. 
Squamaria  crassa,  572. 
Stapeha  caudata,  162, 169  ;  ciUata,  162 ; 

decora,  163;    fasciculata,  162,  168; 

geminata,  163 ;  hirsuta,  162, 166 ;  in- 

camata,  162 ;  mamillaris,  162  ;  mar- 

morata,  168  ;  olivacea,  171 ;  pilifera, 

162  J    (Orbea)  planiflora,  162,  169  ; 

pulla,  162  ;  punctata,  162 ;  (Orbea) 

variegata,  162,  169. 
Stapeliess  of  Thunberg's    Herbarium, 

with  description  of  four  new  genera, 

by  N.  E.  Brown,  162. 
Starch,  formation  of,  in  meat-fed  plants, 

24. 
Stauroneis  anceps,    11 ;     aspera,    11 ; 

phoenicenteron,  282 ;  pulchella,  11. 
Stawellia,  408,  charac.  of,  419  ;  dimor- 

phantha,  419. 
Steigeria,  225. 

Stellaria  aquatica  (sub  Malachio),  380. 
Stemmatosiphon,  284. 
Stenanthium,  charac.  of,  406,  407,  411, 

483;    angustifolium,  484,  rar.  gra- 

mineum,  484 ;  frigidum,  484 ;  ooci- 

dentale,  484,  485  ;  sachalinense,  484, 

485. 
Stenolobees,  200, 204;  geograph.  distrib. 

of,  251. 
Stenonia,  207. 
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Steraocaulei,  392. 

Stereocaulon  arboresoena,  156;  cymo- 
sum,  156 ;  denadatum,  562,  j3.  pulvi- 
nattim,  352;  evolntum  /3.  Cistigiatam, 
852 ;  iiiixtum,156 ;  paschale,  352 ;  ra- 
mulosum,  392 ;  subcsspitoeum,  156 
tomentoflam  (3.  alpinum,  352. 

Sticta  aurita,  578;  damnooniis,  575 
foMulata,  396  ;  Freycineti,  396 
pulmonaria,  575,  Tar.  sorediata,  575 
Bubcaperata,  396. 

Stiotei,  396. 

Stictina  carpoloma,  896 ;  crocata,  895 ; 
fuliginofla,  573 ;  limbata,  573  ;  aero- 
bioulatfl,  575 ;  sjlvatica,  574. 

Stigmatea  gregaria,  144. 

Stilbum  arcticum,  16. 

Btillingia,  241,  260;  lineata,  243,  Tar. 
densiflora,  243. 

Stipellaria,  231,  257. 

Stirton,  Dr.  J.,  BemarkB  on  Mr.  Crom- 
bie's  paper  on  '  Challenger '  Lichens, 
152. 

Stomatocalyx,  241. 

Strigilia,  (ftnote)  283. 

Structure  and  Habit  of  Hemileia  Taata- 
trix,  by  D.  Morris,  512. 

Stylanthus,  233. 

Btyloceras,  205,  214,  263;  columnaris 
(MueU.  Ar^.l  206. 

Stylophorum  japonicom,  378. 

StyraoesB,  J.  Mien  on,  68. 

and  SymplocacetB,  two  Orders, 

J.  Miers  on,  283. 

Styrax  limoncillo,  292. 

Sugerokia  japonica,  460. 

SumbaTia,  227, 263. 

Surirella,  282;  constricts,  11;  orata, 
11 ;  subsala,  11. 

Sussea,  35 ;  oonoidea,  53,  (Oaitd.)  66  ; 
lagensformis,  50,  (Gaud.)  66;  mi- 
orocarpa  (&aud.)y  62,  66 ;  micro- 
stigma,  53,  (Gamd.)  66. 

Symphoricarpus,  exper.  absorp.,  317. 

Bymphyllium,  228 ;  silhetense,  228. 

Sympleura,  294. 

SymplocaoesB  and  Styracec,  two  orders, 
J.  Miers  on,  288. 

SymploooB,  283,  charao.  of,  285 ;  acuta, 
301;  Alstonia,  291;  apioalis,  802; 
arborea,  804 ;  arechea,  291 ;  attenu- 
ata,  299;  bahiensis,  286;  baptica, 
805;  Berterii,  286  ;  bracteata,  301 ; 
cerulescens,  305 ;  caudata,  300 ;  oe- 
lastrinea,  294 ;  oerasifolia,  804 ;  cer- 
Tina,  290,  292 ;  Ciponima,  288 ; 
Clausseni,  287;  oocoinea,  291;  oor- 
difoUa,  301 ;  ooriacea,  292 ;  ooro- 
nata,  802;  cratssgoides,  298;  cu- 
neata,  801 ;  elegans,  301 ;   estrellen- 


sis,  293;  fenruginea,  299;  folioea, 
800;  Gardneriana,  800 ;  glauonoens, 
806;  gracilis,  305;  grandiflore,  299 ; 
Hamiltoniana,  299 ;  Hartwegi,  290 ; 
hirduta,  294,  301 ;  hispidula,  301 ; 
japonica,  302,  306;  jayanica,  802; 
juconda,  301 ;  Ista,  801 ;  lanceefoUa, 
305  ;  laaceolata,  293 ;  laxiflora,  286 ; 
Lenormandiana,  304;  lepiostachya, 
806;  leuoantha,  300;  leiostachja, 
300;  limoncUlo,  292;  Loho,  298 
lucida,  299,  305,  306 ;  Londii,  286 
macrophytla,  299 ;  marginalis,  301 
Martii,  287  ;  martinicensi^,  285,  Tar. 
Berterii,  286  ;  Matthewsii,  292  ;  mi 
crocarpa,  302;  miorophyUa,  300 
monantha,  300 ;  moutana,'  305 ;  mu 
eronata,  292 ;  myrtacea,  306 ;  nerii 
folia,  306;  nerroea,  299;  nitens, 
286;  nitida,  305;  nuda,  292;  obo- 
rata,  286,  301;  obtusa,  299,  300, 
Tar.  cacuUata,  301,  Tar.  obovata,  299. 
301  ;  octopetala,  291  ;  oxyphylla, 
800 ;  paraensis,  287 ;  parriflora,  287 ; 
parvifolia,  292;  piedioellata,  300; 
pendula,  297 ;  phsodados,  287  ; 
platyphylla,  286;  polycarpa,  301; 
polystachya,  300;  prunifolia,  806; 
pubescens,  286;  pulchra,  800;  pyo- 
nobotrya,  286;  pyrifolia,  299;  ra- 
oemosa,  297,  298,  299 ;  ramosissima, 
299 ;  ramentacea,  294;  leflexa,  292 ; 
rerolnta,  294 ;  rhamnifoiia,  293  ; 
ribes,  302;  ligida,  299  ;  rotnndifoUa, 
805 ;  rubiginoea,  299 ;  rofeecene, 
292,  301 ;  Samuntia,  298,  Tar.  flori* 
bunda^  299;  serrolata,  292;  sinica, 
297;  sp.,  295;  spicata,  298,  304, 
Tar.  atroTiridus,  304,  Tar.  oligoeta- 
chya,  304>,  Tar.  seylanica,  804 ;  stra- 
Tadioides,  304;  sulcata,  300;  te- 
trandra,  293 ;  thessfolia,  298 ;  tomen- 
tosa,  292;  nniflora,  286;  Tariabilis, 
298  ;  Yerhuelli,  302 ;  Yieillardi,  806 ; 
xanthophylla,  802. 

Synadenium,  202, 248. 

Synedra  acus,  282;  biceps,  282;  fol- 
gens,  12;  kamtschatica,  12 ;  snperba, 
12  ;  tabulata,  12 ;  ulna,  282. 

Syneigids,  526,  586. 

Synopsis  of  Golchicaoen  and  the  Aber- 
rant Tribes  of  liliacen,  by  J.  O. 
Baker,  406 ;  of  HypoxidaooB,  by  J. 
G.Baker,  93. 

Synoetemon,  210,  268,  854. 

E^ringa  Tulgaris,  822,  823,  884. 

TfBnosapium,  243. 
Tagira,  238. 
Tannodia,  272. 
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Taraxicum  ofilcinale,  883. 
Taxus    baonta,     abeorp.     leaf,     822, 
323. 

TeoophiUea,  412,  495;  albid^  486; 
cyaneo-crocea,  496,  Tar.  Begdii,  496 ; 
Tiolsflon,  496. 

Telogyne,  226. 

Teiuurila  of  AmpelopBis  amerioana,  308 ; 
A.  Teitchii,  308 ;  A.  hederaoea,  309 ; 
Bignonia  oupreolata,  308 ;  B.  dioica, 
309 ;  Hanbuiyia  mexicana,  309 ; 
Hoplok^hium,308 ;  YiiU  gongylodes, 
306. 

Teta  yiridiflora,  605. 

Tetragastria,  233. 

Tetraplandra,  246. 

Tetrorchidiam,  218,  229.  262. 

Texas,  the  Fungi  of;  141. 

Thalassioaira  Nordenakioldii,  12. 

Tfaamnodia  Termicularia,  393,  669,  var. 
/3.  taurica,  362. 

Thamnomyces  patagonioua,  666;  aeti- 
fonnis,  565. 

Thecaooris,  217,  261. 

Thelotrema  lepadinum,  399. 

Thesiom  chinense,  385. 

Thlaspi  arvense,  378. 

Thuja,  8p.,  abflorp.  lea^  322. 

Thunbei^  alata,  1,  2;  ooocinea,  2; 
erecta,  2;  fragrans,  2;  grandiflora, 
2 ;  laurifolia,  1,  2. 

,     Morph.    Notes     on,     by    M. 

Hartog,  1. 

Thunbeiiii,  388. 

TiKlium,  256. 

Tilia,  absorp.  dew,  323 ;  maudshurica, 
380 

Tiliacese,  N.  China,  380. 

Tmicalli,  249. 

TithymaluB,  202,  249. 

Tofieldia,  406,  412,  charac.  of,  486; 
allomanica,  487 ;  alpina,  487  s  anthe- 
ricoidcfl,  487 ;  borealiB,  486 ;  oalycu- 
lata,  486 ;  cernua,  486, 487 ;  coccinea, 
487,  Tar.  major,  487;  falcato,  486, 
489 ;  flexuosa,  489  ;  frigida,  489 ; 
glabornma,  489  ;  glabra,  486,  489 ; 
glacialis,  487  ;  glutinosa,  490  ; 
gracilis,  486,  488;  himalaica,  486, 
489  ;  japonica,  491  ;  nuda,  488, 
486;  nutans,  486,  487;  paluatris, 
486,  487;  pubens,  490;  pubescens, 
491 ;  pusilla,  486 ;  racemosa,  487  ; 
rubra,  487  ;  sessiliflora,  489 ;  sordida, 
486,  488  ;  stenaniha,  486,  488 ;  ste- 
nopetida,  487. 

Tofieldie»,  charac.  of,  411. 

Tolypothnx  glacialis,  8. 

ToTaria  japonica,  387  ;  Bossii,  887. 


Toxicodendron,  214^  263;  acutifolium, 

n.  sp.  charaotoriaed,  214. 
Tragia,  188,  230,  238,  258;  Tolubilis, 

268,  260. 
Trapa  bispinosaP,  281. 
Treireodendron,  213. 
Trewia,  232,  264. 
Triantha,   403,  412,  charac.   of,  490; 

glutinosa,  490 ;  japonica,  491 ;   pu- 
bens, 490. 
Trioeratium  arcticum,  10,  12. 
Trichlora,  413,  charac.  of,  608;  peru- 

yiana,  509. 
Trichobasis  Pyrohe,  16. 
Trichocaulon,  n.  gen.,  charac.  of,  164  ; 

flayum,  165  ;  piliferuin,  164. 
Tricyrtis,  410,  charac.  of,  463 ;  elegans, 

464;   flava,   463,   464;    formosana, 

463,  465 ;  hirta,  463,  464;  japonica, 

464 ;  latifolia,  463,  464 ;  macropoda, 

463,  464 ;  pilosa,  463,  464. 
Trifolium,  absorp.  dew,  323. 
Trigella  orchidiformis,  497. 
Trigonostaohys  hevigatus,  225. 
Trigonostemon,   224,    263;    Beddomi, 

221 ;   Cumingii,  221  ;    Gaudichaudi, 

221 ;  zeylanicuB,  225. 
Trigonotis  pedunoularis,  384. 
Trimen,  Dr.  H.,  Note  on   the  genus 

Oudneya,  828. 
Tripinnaria  (2)0.),  841. 
Tripladenia  Cunninghami,  466. 
Trisyngyne,  241. 
Tritaxis,  221,  225, 263. 
Tryblionella  marginata,  12! 
Trypethelium  cruentum,  401. 
Tubercularia  Tulgaris,  663. 
Tubers  in  Begonia,  307 ;  in  Dioscorea, 

307. 
Tuckeya,  35 ;    candelabrum    (Oamd.), 

42,66. 
Tulipa  Breyniana,  446. 
Tussilago,  absorp.  dew,  323. 
Tylosej^um,  226. 

IJapaca,  263. 

nimace»,  N.  Chma,  886. 

Ulmus  campestris,  886  ;    ?  N.  China, 

(ftnote)  876. 
IJlTa  latissima,  7. 
UlvaceeD,  7. 

XJmbelliferffi,  N.  China,  882. 
Umbilicaria  pustulata,  676. 
Urceolana  scruposa,  564 ;   subooellata, 

399. 
IJmula  Hartii,  13,  16  ;  craterium,  16. 
Urtica,  absorp.  dew,  323. 
Usnea  albopunctata,    644;    articulata, 

644;  oeratina,  894,  644;   dasypoga, 
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655  ;  florida,  393,  555;  hirta,  555,  f. 

minor,  555,  f.  sorediata,  555 ;  plicata, 

554;  trigosa,  555 ;  sulphurea,  (flnote) 

347. 
Usneei,  393. 
Utricularia   minor,  15S  ;    sp,  ?,    281 ; 

trap  of,  17. 
UtriculariefiB,  charac.  of,  409. 
Uvularia,  410,  charac.  of,  461 ;  cirrhosa, 

463  ;  flava,  462 ;  floridana,  461, 463 ; 

grandiflora,   461,   462;    hirta,   464; 

lanoeolata,  462  ;  perfoliata,  461,  462, 

var.  minor,  462 ;  puberula,  461, 462  -, 

Bessiliflora,  461,  462. 

Vahea,  338. 

Valeriana  officinalis,  383. 

Valerianeae,  N.  China,  383. 

Yallisneria  spiralis,  281,  345. 

Venturia  Myrtilli,  17. 

Veratre®,  charac.  of,  411. 

Veratrum,  411,  charac.  of,  469  ;  album, 
470,  471,  var.  grandiflorum,  471,  var. 
parviflorum,  472,  var.  virescens,  471, 
var.  ▼iridiflorum,  471 ;  ameriranum, 
468;  angustifolium,  484;  califomi- 
cum,  471,  var.  Watsoni,  471  ;  carici- 
folium,  477 ;  Dubouzetii,  474 ;  Esch- 
choltzii,  471 ;  fimbriatum,  470,  472; 
frigidum,  484;  intermedium,  470, 
473  ;  Lobelianum,  471 ;  luteum,  468 ; 
Maackii,  470, 473 ;  malayanum,  474 ; 
Maximowicrii,  470,  472;  nigrum, 
470,  472,  474,  var.  japonicum, 
472 ;  officinale,  476  ;  oxysepalum, 
471  ;  parviflorum,  470,  471,  472 ; 
SabadilJa,  474;  stamineum,  470, 
471  ;  tenuifolium,  477 ;  virescens, 
474,  483  ;  viride,  471  ;  Woodii, 
470,  474. 

Veronica  chamsedrys,  absorp.  leaf,  319. 

Verrucaria  cinchonee,  155  ;  microspora, 
367;  phflBothelena,  366;  popularis, 
(ftnote)  346;  prostans,  155;  scopu- 
laria,  368  ;  striatula,  367. 

Viburnum  burejaeticum,  383 ;  opulus, 
383  ;  Tinus,  absorp.  leaf,  322,  323. 

Vicia  pseudo-orobus,  var.  ?,  381. 

Vinca  major,  absorp.  leaf,  319. 

Vincetoxicum  sibiricum,  384. 

Vinsonia,  35 ;  acuminata,  40,  66  ;  con- 
sanguinea,  {Gaud.\  65,  GG;  drupa- 
cea,  42,  59,  66;  eleg^Tis  {Gaud.),  62, 
66;  humilis  {Gaud.),  66;  lucida 
{Oaud.),62, 66;  macrostigma  {Oaud.) 
65,  66 1  media  {Oaud.),  65,66; 
palustrifl  {Qaud.)y  65,  66;  Per- 
villeana  {Gaud.),  42,  66  ;  propinqua 
{Gaud.),  65,  66;  purpurascens,  59, 
67;  stephanocarpa  {Gaud.),  65,  67; 


striata  {Gaud.),  65,  67;  Bjlvestris 
{Gaud.),  42,  67;  Thouarsii  {&a»d.\ 
65,  67  ;  utilis  {Gaud.),  65,  67,  var.' 
stephanocarpa  {Ad.  Br.),  65. 

Viola,  cleidtogamic  flowers  of,  269  ;  alba, 
271 ;  biflora,  379 ;  canina,  271,  280, 
j3.  acuminata,  379,  var.  N.  China, 
379;  cucullata,  269 ;  elatior,  275  ; 
floribunda,  274 ;  hirtipes,  379  ;  odo- 
rata,  270,  280 ;  Patrinii,  379 ;  pha- 
lacrocarpa,  379 ;  piniuitavar.  dissecta. 
379;  sagilUta,  275;  sjlvatica,  269, 
272;  tricolor,  279;  variegata,  379; 
verecunda,  379. 

Viohice».  N.  China,  379. 

Viscum  album,  385. 

Viti,akindofS.-Amer.  timber,  (ftnote) 
334. 

Vitis  gongylodes,  on  branch  tubers 
and  tendrils  of,  306-308 ;  amurensia, 
381 ;  pentaphylla,  381  ;  tricospidaU, 
308;  Veitchi,  308. 

Wachendorfia,  9  k 

Walleria,  407,  412,  charac.  of,  498 ;  an- 
golensis,  499;  Mackeniii,  499,  var. 
nutans,  499. 

Ward,  H.  Marshall,  Oontrib.  to  our 
Knowledge  of  £mbryo-8ac  in  Angio- 
sperms,  519. 

Wartmannia,  240. 

Weale,  W.  Mansoll,  note  on  South- 
African  Orchidj,  313. 

Weldenia,  charac.  of,  406,  410,  454 ; 
Candida,  454. 

Wetria,  231,  257. 

Wetriaria,  237. 

Wielandia,  208. 

Williamia,  211,  254. 

Willows  of  N.  China,  (finote)  375. 

Winged  Cardamom  of  Nepal,  3. 

Wistaria  sinensis,  90 ;  absorp.  leaf  o€, 
319 ;  Dyer  versus  Meehan  on,  382 ; 
note  on  fruiting  of,  329 ;  supported 
forms  produce  ^oots  and  flowers,  91, 
92  ;  tree-forms  seed  abundantly,  91 ; 
vegetative  and  reproductive  forces  of, 
92. 

Woodsia  polystichoides,  389 ;  mancha- 
riensis,  389. 

Wurmbea,  409,  charac.  of,  435 ;  cam- 
panulata,  435;  Drummondii,  435, 
436 ;  Kraussii,  435,  437 ;  longiflora 
var.,  436;  pygmfea,435,  437;  tenella, 
435,  437;  tenuis,  435, 436 ;  tubuloaa, 
435,436. 

Xanthoria   parietina  j3.  aureola,    854 ; 

lychnea  /3.  pygmsa,  354. 
Xerophyllum,    410,    charac.    of,    467; 
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asphodebides,  467,  rar.  tenax, 
467;  gramineum,  484  setifolium, 
467. 

Xiphidium,  94. 

XylophyUum,  211,254. 

Zephyra^  412,  oharac.  of,  495 ;  amcBiia, 

495 ;  elegans,  495. 
Zizyphus  yulgaru,  yar.  inermiB,  380. 
Zonotrichia  sp.  ?  near  Z.  fiayiatilis,  8. 
Zuokertia,  239. 
Zwinffera,  (ftnote)  149. 
Zygadenusi  411,  charac.  of,  479 ;  brac- 


teatuB,  482 ;  canadenais,  482 ;  chlo- 
ranthuB,  482  ;  oommutatus,  482 ; 
Douglasii,  480  j  elegans,  482 ;  Fre- 
monti,  480,  yar.  minor,  480 ;  glaber- 
rimos,  479,  480 ;  glaueus,  480,  482 ; 
hybridus,  475 ;  japonicus,  473 ;  lei- 
manthoides,  480;  monoecus,  473; 
Nuttallii,  480,  481;  paniculatis, 
481 ;  aibiricus,  483 ;  speciosus,  482  j 
yirginiouB,  475 ;  yolcanicus,  482. 

Zygnemaoete,  7. 

Zygogonium  Agardhii,  yar.  nigricans,  7. 

^gophyllidia,  251. 
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